





URSA OILS 


Raise power 
output... 
Reduce 


costs 


it can be done... when you change the 
lubricant in your engines to one of the famous Texaco 
Ursa Oils, Because Texaco Ursa Oils prevent harmful 
engine deposits, keep rings and valves free for full 
compression and combustion — you'll see power output 
go up, kwh costs come down. 

There is a complete line of Texaco Ursa Oils —espe- 
cially refined to assure more power with less fuel over 
longer periods between overhauls—from diesel, gas or 
dual-fuel engines. 

This is no idle claim. It’s backed by the fact that— 

For over 20 years, more stationary diesel 


h.p. in the U.S. has been lubricated with 
Texaco than with any other brand. 


Get in touch with a Texaco Lubrication Engineer soon. 
With his help in selecting the right Texaco Ursa Oil 
for your needs, you'll get a head start toward greater 
efficiency, lower costs. 

Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York 


17, New York. 


FOR ALL DIESEL, GAS 
AND DUAL-FUEL ENGINES 








* 


Advanced Designs 


Greater, Economies 
FANS 
PUMPS 

SUPERCHARGERS 
TURBOCHARGERS 
DAMPERS 
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INDEPENDENT LABORATORY TESTS PROVE 


AIR-MAZE 
OIL BATH AIR FILTER 
STOPS 59% MORE 
FINE ARIZONA ROAD DUST 
THAN NEXT BEST 


FILTERING DEVICE! 


Here’s dramatic evidence of why top performance! 
ower assembly lif greatl xtend : } 

power assembly gtd 5307, Apacs Because of facts like these, doz 
with Air-Maze oil bath air filters: An ton die 


the lea y raiire 


irc swit ng to Air-M 


j ro 
impartial testing laboratory compared 
the Air-Maze oil bath air filrer with 
competitive filters. The results show that 
the Air-Maze oil bath air filter remove 
59 more fine Arizona road dust than 
the next best hlterineg dev e! 


The tests also showed that the Air- maintenance Co: 


Maze oil bath air filter maintains at least For further information on bh 
95% effictency even at the lowest loco Maze oil bath filters can 
motive engine speeds! Proof positive greater filtering efficien 


r-M 
depend on high air velocity to deliver 100 Miles Rad., Cle 


that the Air-Maze oil bath filter doesn't call on roday! A 


The biggest names in diese! lec filters 


ENGINE AIR FILTERS ss Bisa i LUBE OIL FILTERS 
CAR BODY FILTERS es , ; PASSENGER CAR FILTERS 


The Filter Engineers 
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This 3°-wide Hy-Vo Drive (oil-retain 
ing case removed) runs froin a WAK 
Waukesha engine equipped with 8041 
Brown-Lipe tranamiasion to a 7% x 
10 Gardner-Denver slush pump 
ipace- and weight-savings are big 
factors in this rig’s portability 


Morse Hy-Vo Drives transmit high H. P. 
up to 50% faster in / the space! 


Morse Hy-Vo Chain Drives transmit up to 5,000 
hp, at speeds up to 8,250 fpm. These space- 
saving drives take only 4 the space that roller 
chain drives, or 4 the space that V-belt drives, 
would need in similar applications! 


For complete information on the many econo 


mies offered by Morse Hy-Vo, contact your 


New rocker-joint design prolongs chain 
life eliminates joint slippage and 
wear. Keeps heat, noise and vibration 


to a minimum, chain drives 


Smooth, belt-like flow of Hy-Vo at high 
speeds shows absence of destructive 
chordal action found 


local Morse representative; or write: Morse 
Chain Co., Industrial Sales Division, Ithaca 
New York. 

WHY HY-VO MEANS LESS DOWNTIME 
e Gives longer service life! 

e Produces less vibration, noise and heat! 

@ Quickly installed without special tools! 


[ ee. “Wilh 


Rugged Spirol Pins—standard connec- 
tors for all Hy-Vo chains—can be 
furnished at any interval so that chain 
may be quickly taken apart 


4 


in conventional 
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DE LAVAL do dependable, power-saving job 


HYDRAULIC in air-cooled cooling towers 
ae DRIVES 


De Laval IMO Motors and Pumps 








simple, reliable; pulsation-free 


“G De Laval Worm Gear Speed Reducers 


























De Laval IMO Motors and Worm Gear 


Reducers in o Southwest air cooled heat dly built ¢ " 
bed changer Installation, ruggedly built for severe service 








De Laval Hydraulic Fan Drives for air cooled heat exchanger 

and cooling towers save power since the fan operates at full speed 
only a portion of the time. Furthermore, there is no demand Investigate all the 
charge on hydraulic power, @ Equally important, they provide advantages of De Laval 
accurate, automatic control of engine jac ket water temperature, Hydraulic Fan Drives. 
and also assure complete operational flexibility. Due to the Send for your =e of 
implic ity of De Laval IMO motors and pumps a well as the Buetin 3009 which 
rugged construction of De Laval Worm Gear Reducers, these includes helpful 

units stay on the job for years. Both IMO motor and speed performance data. 


reducer are mounted and factory aligned ona single bedpl te. 


Hydraulic Fan Drives 
DE LAVAL STEAM TURBINE COMPANY 


Nottingham Way, Trenton 2, New Jersey 





‘REPORT FROM JUNEAU, CAPITAL CITY OF ALASKA 


Alaska City Relies on Enterprise Engines 
for Dependable, Versatile, Low-Cost Power 


As with any community, the health and welfare of 
Juneau would be badly impaired if there were a prolonged 
interruption in electric power. That’s why two modern 
Enterprise Diesel-electric generator sets have been installed 
to support the hydro-electric output in winter, and peak 
load periods during the summer months. With electrical 
demands nearly tripled since the first Enterprise Engine 
was installed in 1951, the second unit was ordered and 
placed in service early last year. This is a “twin” to the first 
DSQ-318 Enterprise, which had built a reputation for such 
excellent operation at low cost per KW of capacity 

Whether your community’s need is for standby, partial 
load or complete utility service, Enterprise will serve you 
well. Get full information on Enterprise diesel, dual-fuel, 
tri-fuel and spark-ignited gas engine models from 73 to 
7703 HP. Engines may be equipped to burn lower cost 
“heavy” or residual fuels if desired. Write today, or call 


our nearest Enterprise office for complete information a 
y ’ P P Two 1700 HP Enterprise Engines at this Alaska Electric Light 
and Power Co. plant provide economical power for sharing the base 


atte electric ioad with hydro units, and for peaking. Each generator set 
Quer @ million horsepower at work the world over / 


delivers 1200 KW at only 360 RPM 


EIN if ERK: RISE ENTERPRISE ENGINE & MACHINERY CO 
Subsidiary of General Metals Corporation 
ENGINES 18th and Florida Streets, San Francisco 10, California 


Export Department, New York 


Boston * Chicago * Denver * Des Moines © Fort Worth © Huntington * Jjocksony 


Minneapolis * New Orleans * New York * Pittsburgh * San Diego * Seattle * Sr. Le 
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For every type of diesel operation— 


FOR MECHANIZED DIESELS, there's a Cities Service of truckers, quarry operators, and mining men. Shovel 
diesel oil for every operating condition. Most widely used above logged 16,280 hours with no repairs, no increase 
is Cities Service C-300 Motor Oil, which has improved in oil consumption. A Cities Service Lubrication Engineer 
will gladly show how you can achieve similar results 


the right track to greater profits 


performance and lowered maintenance costs for a host 


FOR RAILROAD DIESELS, Cities Service now offers a 


1O% “ 
brand new oil 


cuts engine deposits 200% better than previcus 
Pacemaker RD-80, Proven superior oils. Also gives superior protection of ring belt area. Ac- 
by over 50 million miles of operation on major railroads, cording to a leading engine builder, its oxidation stability 
new Pacemaker RD-8O reduces oil Consumption up to is “the best of any oil tested.” 


is Cities Service Diesel! Ojil! 


FOR STATIONARY DIESELS, ( ilics Service C-300 Lube 
Oil has won high praise from numerous users. | xample sumed! For more information, write: Cities Service Oil 
Paulding Light and Water reports 16,587,402 H.P. hrs. Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES (Q) SERVICE 


QUALITY PETROLEUM 


without oil change; gets 23,205 BHP hrs per gallon con- 


PRODUCTS 
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NOW! for emergency, supplementary 
e or base power... ina hurry! 


send a WHITE DIESEL 
MOBILE GENERATOR PLANT 


anywhere... anytime! 


White’s new mobile generator plant .. . 2 powe rhouse on The heart of the unit, a ¢ ompact high « utput, White Model 


White 3000 tilt.a-cob tractor and travier 
hauls power plant over highwoys as semi-trailer 


wheels . . , provides highly maneuverable, trouble-shooting 40 Superior Diesel engine and a 350 or 500 kilowatt « apacity 
electric power to restore power qui kly in flood, fire, storm generator is ‘built into a trailer which is hauled whereve, 
and other disaster eme rgencies! It is also « spec ially ce signed needed by a White 3000 Series tilt-a-cab tractor The unit 
to provide rat pe ndable standby or supple mentary power is comple tely self-sufficient, and one man can « perate it at 
for industry, hospitals, utilities and municipalities during a single control panel. Full load power is supplied immedi 


temporary or seasonal situations; and for use in construc ately, as soon as the necessary connections are made Al] 


tion and mining projects where power may be required components are time-proven, standard produc tion jtems 


Write for complete information. 


2am. White Diesel 


THE WHITE MOTOR COMPANY Plant and General Offices, Springfield, Ohio 
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in place of wasteful and uncertain crankcase-oil 
changing based upon hours in service, 
many operators now use a better guide that 


saves them both time and money. 


Now you can test used oil 


in minutes 


iS Pear ‘ 


I, HAS COME as something of a surprise to some 
maintenance men to discover that they have been 
throwing away hundreds of gallons of still-good oil. . . 
year after year. Conversely, it is quite a jolt to realize 
that a costly engine-repair job could have been pre- 
vented by an on-the-spot analysis that would have 
shown up the condition . . . in minutes! 


The recommendations for oil changes issued by engine 
makers have always been computed on “‘averages’’ for 
the various classes of vehicle service. And like the 
“average’’ man on the insurance chart, the average 
vehicle doesn’t exist in the actual fleet. Two engines of 
the same make and model, operating on the same job, 
can have quite different patterns of oil economy and 
engine condition. Obviously no one set of rules can apply 
ideally to all diesels. And fortunately there is no longer 
any need for such generalization. 


From a couple of drops of used oil, the Shell “ADC* 
Oilprint Analysis’’ provides a reliable check of oil 
condition, in minutes. It is very simple, and with a 





The simple test setup: sample bottles, a wire rod, a bottle of 
“indicator,’’ and the permanent record card. 


10 


little practice, it tells you a lot about that oil and the 
engine that uses it. 


What a drop of used oil shows: You place 
a drop of used oil on a piece of special filter paper 
supplied by Shell . . . let it stand a minute or two. You 
will then be able to see the following: 


Water dilution: 
shows up. . 


Even a tiny amount of water 
. and that means not only that your oil is 
losing its ability to protect engine parts, but it also 
shows whether the water represents a normal amount 
of condensation or something more serious, such as an 
actual leakage of coolant from a faulty jacket. 


Dispersancy/detergency: The same oil drop will 
give you a picture of how well the special additives in 
the oil are doing their job whether or not the 
contaminants are being held in suspension where they 
do least harm . . . whether the cleansing and dispersing 
actions are adequate . . . whether the oil is still good. 


Adulteration: The color of the oil spot will show 
whether too much contamination is occurring . . . and 


This single, on-the-spot sample reveals many things about 
an engine. 
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A fleet superintendent sees how easily the test is made 


will very often point up the cause, indicating a check on gee Co" 
injectors, nozzles, oil and air filters. 

All of the above can be learned from the single drop 
of oil . . . in an amazingly short time. 


Alkalinity: Engine wear and engine deposits in- 
crease as the oil becomes acidic in nature due to , 
contamination from combustion products. A special ae aie” ¥ 
indicating fluid, developed in Shell Laboratories, tells at et Vol at! 
a glance whether oil is alkaline and still usable, or acid 
and how much. 


Photo shows an oil-spot test card...one phase 

in the visual life record of a charge of oil 
Operators who keep an ADC Oilprint Analysis record 

of each vehicle generally find that the crankcase oil The 

stands up longer than they had figured . . . a distinct stantly. If spot turns red, oil is no longer fit 

saving in lubrication cost. At the same time, there is a to use, 

running check on each engine that often detects im 

pending trouble before its correction becomes costly. In 

this respect, the Shell ADC Oilprint Analysis qualifies 

definitely as one of the valuable recent tools of pre 

ventive maintenance. 


Shell “indicator’’ shows acidity in 


should be changed quickly 


| 


If you are concerned with extending the service of 
crankcase oil, and with avoiding the risk of using oils 
loaded with contaminants, we suggest that you have 
one of the Shell service engineers demonstrate ADC 
Oilprint Analysis for you. 


“Trademark 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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The Engineers 
Field Report 


iit Bs fone 
wanicanr Pubricdting OL 
WR. Chamberlain Qn, 
FIRM Gitlaud Oregon 


) 


Marine generator shows no hearing wear 
after 6500 hours steady operation 


THIS BUDA DIESEL AND THREE OTHER GENERATORS aboard 
the M/V C-Trader supply power 24 hours a day for 
all ship's lights. Each RPM DELO Marine 
Lubricating Oil—a specially developed lubricant 
for high-output, low Chief 
Engineer, Bob Mader down this 40 kw. 
Buda after 6500 hours continuous constant—speed op- 
and rings clear, free of 
no noticeable bearing wear. 


FOR EXPERT HELP Standard 
Marine Fuel and Lubricant 
Engineers inSeattle, Port- 
land, San Francisco and Los 
Angeles will give ship op- 
erators expert help at any 
time. 


unit uses 


speed marine diesels. 


(above), took 


eration, found bearings 


lacquer deposits 


FOR INFORMATION apout 
this or other petroleum 
products of any kind, or 
the name of your nearest 
distributor, write or call 
any of the companies below. 


STANDARD OIL COMPANY OF CALIFORNIA, San Francisco 20 « 


W. R. 


coastwise 


CHAMBERLAIN CO 
ssel 
Its main engine, a 1325 h.p. Cooper—Bessemer 
is also lubricated with RPM DELO Marine 
available in all principal ports. 


operates the C-Trader 


lumber ve between Oregon and Los An- 
¥e.ic 


Vil— 


Why RPM DELO Marine Lubricating Oil prevents wear | 


Special inhibitors fight deposit : 
solve residual fuel problems...help 
prevent scuffing 


Corrosion and foam in- 
hibitors stop bearing 
corrosion, prevent 
foaming in wet or dry 
Sump engines 


Contains anti-oxidant 

Film stays on parts 
whether hot or cold; 
running or idle 








STANDARD OIL COMPANY OF TEXAS, El Paso 


THE CALIFORNIA OIL COMPANY, Perth Amboy, New Jersey « THE CALIFORNIA COMPANY, Denver 1, Colorado 
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American Hammered 


Piston Rings... 
field-tested money savers! 


Joees V] : 


eee 


Why not specify piston rings that have proved them- 
selves? Koppers rings have been saving money and 
cutting costs for years—throughout the oil and gas 
industry, the marine industry, on major railroads, 
all over the chemical field, throughout the aircraft 
business, in municipal and industrial power plants 
everywhere—wherever you find gas, Diesel or 
steam engines, pumps, compressors, forging ham- 
mers—wherever piston rings are needed! 

They're built to take it. . . designed to cut down- 
time and maintain high compression . . . give 
longer, more satisfactory service ...save you money 
on fuel and lubricating oil... and that's exactly what 
they do. And Koppers rings are available in all 
types, all sizes—from }%" to 10’ diameter—spe- 
cifically designed for the job they will do in the 
field where they will be used. 

Always specify American Hammered Piston 
Rings. Benefit from over 100 years of experience in 
metal products. Use Koppers’ complete engineer- 
ing and metallurgical staff. Get skilled analysis of 
your specific problem, and prompt assistance. For 
16 page Piston Ring booklet write to: KOPPERS 
COMPANY, INC., Piston Ring G Seal Dept., 13/1 


i Hamburg Street, Baltimore 3, Maryland. 
& 


comrany, ine. saitimont’>, mo-hs ) AMERICAN HAMMERED 
COMPANY, INC. + BALTIMORE 3, MD. This 
Koppers Division also supplies industry with Fost's 
Couplings, industrial Gos Cleaning Apporotus, 


Mere eered Peoswen Sohd with Sart Industrial Piston Rings 
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Built by 
DRAVO CORP. 


For 
MISSISSIPPI 
VALLEY 
BARGE LINE 


Powered by 
NORDBERG 
DIESEL 
ENGINES 


INJECTION 
EQUIPMENT 


Sets new standards of Performance, Comfort and Convenience 


The “Valley Transporter” is one of two ultramodern, twin- 
serew towboats recently put into operation by the Mississippi 
Valley Barge Line Company 
common carrier barge lines. 

In the design of the “Valley Transporter” and her sister ship, 
the “A. D. Haynes, IL’, Dravo Corporation — foremost 
builder of river and harbor vessels—has incorporated many 
unique features that add materially to efficient performance 
and operating convenience. 

lor example, the unique hull design improves propulsion 
efliciency without increasing minimum draft requirements, 
and new types of steering and flanking rudders give exceptional 
maneuy erabilit y. 

Comfort of the crew also is an important consideration. All 
quarters are attractively decorated and air conditioned. 


one of the nation’s leading 


SCINTILLA DIVISION OF 
BENDIX AVIATION CORPORATION 
SIDNEY, N. ¥ 


Export Sales and Service 
Bendix International Division, 205 East 42nd St, New York 17, N.Y, 


Television sets have been installed in both the officers’ and 
crew's lounge. The galley has such modern equipment as two 
electric ranges, automatic dishwasher, wasted 

deep freeze and refrigeration units. 

The two main engines, located amidships in the two-story 
engine compartment, are twelve-cylinder Nordberg Diesels, 
and combine with the high-efficiency hull design to make these 
boats among the most powerful twin screw diesel towboats ever 
to enter river service. 

Bendix* Fuel Injection Equipment is used on these Nordberg 
Diesels for Bendix has long been the choice whenever excep- 
tional performance is a requisite. 

In fact, the ability of Bendix to meet the highest standards 
is why more diesel engine manufacturers are specifying Bendix 
Fuel Injection Equipment than ever before. 


ood disposer, 


REG. U.S. PAT. OFF 


noi 


AVIATION CORPORATION 
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GOVERNORS 


For Diesel Engines, 
Gas Engines 
and 
Steam Turbines 


The Woodward UG8 and UG32 Governors have 
been adopted by most engine manufacturers as their 
governing standard for electric generating, pumping 


and industrial service. 


These models have proven themselves to be highly 
responsive, easy to adjust and capable of providing 


long, trouble-free service. 
ew 


Dial models have a synchronizer or speed adjusting 


xer 


control to change the engine speed when running alone 


or change the engine load when the engine has been 


2O- «Pere Boo 
z-f 


paralleled with other units. They are furnished with 
speed droop and load limit controls. 


SOVERHORS FOR BRime move 
“a ; / ‘ wooowary co. Rs 
A synchronizing motor may be mounted on a spe- ROCKFORD, 11.1. 


cial cover to provide remote speed control. It enables 
the operator, at the switchboard, to match the fre- 
quency of an engine driven alternator with that of 
other units, or a system, before synchronizing and to 


change load distribution after synchronizing. 


Lever type speed adjustment models for use on 


variable speed applications are available in either size. 


The UG8 and UG32 Governors are similar in 


appearance and construction. They differ mainly in 
. c UG8 


available work capacity and physical size. GOVERNOR 


WRITE FOR DETAILS ON OUR UNIT EXCHANGE PLAN 


Give serial number of typical governor when requesting any information 


WOOCDWARD GOVERNOR COMPANY 
ROCKFORD, ILLINOIS 


WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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In building fourteen new Model 
25SL, 25-ton end dump trucks for 
Reynolds Haitian Mines, Inc., Mira- 
goane, Haiti-—the Dart Truck Com- 
pany standardized on Twin Disc 
Model CO, Three-Stage, Truck-Type 
Torque Converters, This specifically 
met Reynolds’ requirement for a re- 
tarding device that would climinate 
use of regular service brakes on down- 
hill runs. 


These new Darts will carry bauxite 
ore from the mines located on the 
plateau above Miragoane, Haiti. The 
average 8-mile haul (with some as 
long as 11 miles) is completely down- 
hill, encountering grades varying 
from 0 to 11%—with an average 
grade of approximately 5%. 

On one of three trucks already de- 
livered to Miragoane—it has been re- 
ported that the converter, with its 
automatic braking, holds the loaded 
(97,000 1b.) truck down to 25 mph 
on an 11% grade. 

Engineered specifically for opera- 
tions of this kind — the Model CO 
multiplies torque input up to 6:1. It 
provides converter downhill hydro- 
dynamic braking action automatically 


One of fourteen new Dart Model 
25SL, 25-ton end dump trucks, 
built for the Reynolds Haitian 
Mines, Inc. Equipped with Cum- 
mins NHRBS-600 Diese! Engines, 
driving through Twin Disc Model 
CO Torque Converters and Fuller 
4MS1440 4-speed Transmissions— 
the trucks will hau! bauxite ore 
in Haiti. 


whenever the accelerator pedal is 
retarded, by engagement of the new, 
heavy-duty truck-type 6” freewheel. 
With this special built-in braking fea- 
ture, braking effort can actually be 
exerted up to 90% of the engine's 
rated horsepower. 

Twin Disc also offers the Model 
DF Truck-Type Torque Converter, 
which also features Converter Brak- 
ing, and Lock-out Drive for flat, 
straightaway runs, where fuel-saving 
benefits of direct mechanical drive can 
be utilized at high speeds. 

Whatever your operation—short, 
steep hauls, or longer, straight runs 
Twin Disc has a three-stage, truck- 
type torque converter to exactly fit 
your needs. Write for Bulletin 501-A. 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin (Hydraulic Division) Rockford, Illinois 
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the design that gives you 


...more power... with less fuel... 


over longer periods between overhauls 


Powerful, efficient performance ...reduced fuel The result is more effective oil control with leas 
costs... minimum down-time. That’s what you unit pressure and ring friction. Wear is reduced. 
can expect from your diesel or gas engines with Overhaul periods are extended. Oil control 
Pedrick conformable oil rings. stays constant for tens of thousands of hours 


. ' - 5 Carbon pollution is all but eliminated 
The Pedrick DO8 design makes this possible i ; be aes ec oe 


wo separate cast-iron pieces in and flexible, ' 
two separate cast-iron pi » th flexi Whether your requirements are single rings or 


ide independent cylinder contacti 4 
provide independent cylinder contacting sur engineered sets, it will pay you to insist on 


a 
aces. These are kept under absolutely uniform —_ 
fac rh I , y Pedrick. Engineering service is available to 


tension by the exclusive Pedrick ““Equalizer”’ help you with special problems 
This feature provides « soft but positive and 

uniform pressure all around the cylinder wall, Write, phone or wire: WILKENING Mant 
with both radial and axial conformability. FACTURING Co., Philadelphia 42, Pa. SAratoga 
With the DO8 you get the effect of two very 9-3770. In Canada: Wilkening Manufacturing 


conformable oil rings in one groove. Co. (Canada) Ltd., Toronto 2. 


PEDRICK 


* 
PIONEERED PISTON 


CONFORMABLE 


OIL RINGS RINGS 
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began in 1948 to build air-cooled diese! engines in lorge series. & 
7 yeors after, in 1955, the oldest engine manufacturers in the 
world had built and sold 150.000 air-cooled DEUTZ diese! engines 
totalling 7.5 Million B.H.P. These equipment engines are used all 
over the world for every kind of application. DEUTZ builds air-cooled 

1 to 12-cylinder diese! engines with an output range from 5 to 
250 B.H.P. for road vehicles, rail vehicles, water craft, working 
madiines in all fields of application, generator sets for stationary 
and mobile electric and power plants. 


KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 
GERMANY 


U. 5. REPRESENTATIVE: DIESEL ENERGY CORPORATION, 82 BEAVER STREET, NEW YORK 4, N. Y 
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COMPLETELY REVIS ow EL INJECTION SYSTEMS shop manual re- 


maintenance, and operation— 


describes the many repairs that can be performed by you—and 


those that should your distributor or injection repair shop. 


In its profit-packed chapters you'll find the prin- 
ciples of operation . . . details of construction . . . 
details of assembly and disassembly . . . test data 
... and preventive maintenance practices of in- 
jection equipment used on all American diesels: 


I AMERICAN BOSCH 
NJECTION BENDIX-SCINTILLA 
CATERPILLAR 
Systems C.A.V., LIMITED 
COOPER-BESSEMER 
: CUMMINS 
FAIRBANKS-MORSE 
GENERAL MOTORS 
INTERNATIONAL HARVESTER 
ROOSAMASTER 














invaluable diré 
diesels’ nozzle opening F 
plete compilation of these figuré 











Now in its Third Edition, the FUEL INJECTIO 
SYSTEMS is read wherever diesels are built, 
erviced, or used. Over 10,000 purchasers testify 
ust reading for every diesel man—veteran 





DIESEL PUBLICATIONS, INC. 
80 Lincoln Ave. 
Stamford, Conn. 


YES, send me copies of the new Third 
Edition of the FUEL INJECTION SYSTEMS sho 
manual ©) $2.00 per copy ($2.25 outside U. ¢ 
and Canada). 


NAME 
ADDRESS 
CITY ZONE __ STATE 





There is NO SUBSTITUTE for a forging: 


NO SUBSTITUTE for 
Wyman-Gordon Experience 


There is more to the superiority of the 
forged crankshaft than just strength. 


No other method of fabrication can com- 
pare with the forging process for depend- 
ability. The uniformity and predictability 
of physical properties with minimum vari- 
ance from piece to piece or from one loca- 
tion to another in the same piece is assured 
to the greatest degree by modern forging 
practice. 


Top automotive engineers agree that the 
use of a forged crankshaft permits the 
design of a more compact engine which is 


a decided advantage when thinking in terms 
of limited space available and overall engine 
weight reduction. 


As compression ratios increase and engine 
outputs go up the risk factor must be 
reduced. Again, the uniformity of quality 
in the backbone of the engine, the crank- 
shaft, is most essential and made possible 
only by a forging. 

There is NO SUBSTITUTE for a forging 
and in a forging there is NO SUBSTITUTE 


for WYMAN-GORDON quality and 
experience. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM @ 


HARVEY, ILLINOIS 


MAGNESIUM @ 
WORCESTER I, 


STEEL @ TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 
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Turbocharge 


your diesel 





AIRESEARCH turbochargers 
increase power to the full capacity 
of the engine, yet require no extra 
plumbing and put no added 
burden on the cooling system. 

The diesel industry generally 
has recognized the fuel-saving, 
noise and smoke reducing and 
power-adding advantages of turbo- 
charging. But there are important 
differences between turbo- 
chargers. Some are difficult to serv- 
ice and add complicated plumb- 
ing because of the necessity for 
water-cooling. 


THE 


DESIGNERS AND 


Diesel Power 


AIRESEARCH T.14 TURBOCHARGER 


All AiResearch turbochargers, 
from the smallest units for mobile 
equipment to the large, stationary 
power plant models, are air-cooled. 
Each contains a removable rotat- 
ing assembly which simplifies 
maintenance, especially in the 


BASIC 
MODEL 


Diameter - 


SPECIFICATIONS 

7.10 
in. nom 9 11 
Length in 9 14 
Weight Ib 40 95 


ib/min 25-40 35-65 
(Stendord Conditions) 


Output 


CORPORATION 


FOR AIRESEARCH 


T.14 


field. Their modern design resulted 
from the most extensive experi- 
ence in the field of small turbo- 
machinery in America. 

We invite your inquiry on their 
application to your diesel equip- 
ment. 


TURBOCHARGERS 
7-15 T-30-2 
4 15.25 15.25 16 
12 16.75 17.25 21.75 
125 135 195 
35-65 70-95 115-175 


1-30-46 


AiResearch Industrial Division 


9225 South Aviation Blud., Los Angeles 45, California 


MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED 


INDUSTRIAL PRODUCTS 





QUESTION: 


W hat railway-type, 


small diesel en gine should car builders 


buy to power mechanical reefers? 


ANSWER: 


Witte’s ALL-NEW diesel en gine- generator unit with two hori- 


zontall y-opposed cylinders for railway mechanical refri geration 
service — Model 100RDA. 


Witte’s new streamlined, water-cooled Model lOORDA 
Diesel Engine-Generator Unit, with its two horizontally- 
opposed cylinders, is an accepted design for railway 
mechanical refrigeration. 

Especially designed for severe service, the Witte 100 has 
a continuous rating of 18 hp (12 KW) — plus plenty 
of reserve power (24 hp maximum). This is adequate 
for cooling or heating cars up to 50’ long where tempera- 
tures from -10° to 70°F have to be maintained. It is 
sized-for-the-job to give lower fuel consumption and 
lower maintenance cost than larger, more expensive 
engines, 


With its horizontally-opposed cylinders, the Series 100 
engine has a low center of gravity and is well-balanced 
and smooth running. Engine mass is concentrated on 
widely-spaced rubber mounting points giving positive 
anchorage in high-speed railway cars that are subjected 
to “humping” and operational shocks. 


teats 


The simple dusign of the Witte engine makes 
maintenance easy. Fuel and oil filters and 
controls are also readily accessible. The 
photograph shows a check being made on a 
Witte Mode! 100RDA driving Carrier Corpo- 
ration refrigeration equipment installed in a 
Pacific Fruit Express Company car. 











Pienty of working space in this machinery 
compartment due to the low height of the 
Witte Series 100 (25'/,"). The engine unit is 
in left foreground; instrument panel is in cen- 
ter foreground; condensing unit is at rear 
center; ond DRC panel is on the bulkhead 
wall. This installation was made in a Fruit 
Growers Express Company car. 


The Witte Series 100 operates on regular locomotive die- 
sel fuel, and its simple fuel system is accurately governed 
to give close generator regulation. The package-type 
injection pump (comprising governor, fuel-transfer pump 
and shut-down solenoid) is mounted on top of the en- 
gine. An advanced precombustion chamber design gives 


quick and reliable starting in hot or cold climates 
Witte . noted for long-lived, continuous-running en 
gines ... has road-tested and se-vice-proved this railway 


unit in reefer applications where only a ‘live’ engine 


is an acceptable one. 


WRITE FOR MORE INFORMATION ABOUT THIS NEW WITTE. fill @® and mail today. 


WITTE ENGINE WORKS 


OlL WELL SUPPLY DIVISION UNITED STATES STEEL CORPORATION 


1607 QGakland Avenue e Kansas City, Missouri 
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WITTE ENGINE WORKS 


OL WELL SUPPLY DIVISION UNITED STATES STEEL CORPORATION 
1607 Ockland Avenu 


Gentlemen 


rr 


, Kanses City, Missouri 


Tell me more about the Witte 100 Engine 


Company 


Address 


ee i a 
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For leakproof connections... 
thatdefy vibration and high pressure 


specity WEATHERHEAD ERMETO’ 


When the pressure is on and positive vibration-resistant connections are 
a must... specify Weatherhead Ermeto® Con 
can be made in seconds with standard bench tools 

. no threading ... no welding. . 


vectors. Installation 
There's no flaring 


. no soldering. The cutting and 
bowing action of the sleeve assures an unyielding leakproof seal 





a joint that can be disassembled and reassembled time and time again 
Write your nearby Weatherhead Distributor for detailed data 


WEATHERHEAD 


The Weatherhead Co., Fort Wayne Division FIRST IN HYDRAULIC CONNECTIONS 
128 W. Washington Bivd., Fort Wayne, ind. 
In Canada: The Weatherhead Co., Ltd 
St. Thomas, Ontario 
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DRAIN AND BULK HOSE AND SAE 37 FLARE 


SELFALIGN ® enmero ® BRASS YUSE HOSE ASSEMBLIES 
SHUTOFF Cocks REUSABLE HOSE ENDS (sic) FITTINGS FITTINGS 
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What makes this hauler a driver’s dream? 


It’s the Allison FourSpeed Torgmatic Drivi 
( 1\ a torque converter, transmission and retarder in 


lad one compact unit 
10) 


eo! And this headline-making drive does more than 
fulfill a driver's dream as he puts this Interna- 
tional Harvester 24-ton Model 95 Payhauler through 
its paces 
It speeds trips and job-cycle times. There’s no break in 
the power flow as the driver flicks a lever to switch speed 
ranges with terrain changes. There’s no clutch-pedal 
pushing, no gearshift-guesswork. 


Allison ToRQMATIC Drive holds maintenance and repair 


costs down to the minimum. The TorRQMATIC converter 
absorbs shock loads, prevents harmful engine lugging 
and stalling 


Another exclusive feature of this ToRQMATIC DRIVE 
greatly extends service-brake life, makes driving safer, 
too. It is the built-in hydraulic retarder which gives this 
hefty Payhauler a second braking system that saves reg- 
ular service brakes for full stops or snubbing on curves 


Want to know more about this great new Allison Model 
CBT-5640 FourSpeed TorQMartic Drive? Write Allison 
Division of General Motors, Box 8945S, Indianapolis 
6, Indiana. 


TORQMATIC DRIVES 
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Lower Neches Valley Authority, Beaumont, Texas, 
depends on AAF Cycoils to keep dust trouble 
out of these two big 1 R PKVG-12 gas engines 


' CYCOILS Corral 
Srough Texas Dust 


HESE two gas engines each drive two pumps 
in tandem, with capacity of 110,000 gpm per 
unit, for the Lower Neches Valley Authority, Beau- 
mont, Texas. It’s a big job. There's no time for 
down-time. 
That’s why you see those AAF Cycoil heavy-duty 
oil bath air cleaners on the job. They provide 4-way 
cleaning—impingement, scrubbing, cyclonic action 


and filtering. Over 90% of the fine dust content in 


4 ES An Litter 


COMPANY, INC 
445 Central Avenue, Louisville 8, Kentucky 


American Air Filter of Canada, Led., Montreal, P 


Diesel Power 


the air is trapped in oil and removed by centrifugal 
action before most of it even reaches the filter pads! 
Additional action of filtering pads, what's more, 
plus positive oil circulation for self-cleaning action, 
provides air that’s virtually 100% dust-free. 

Only Cycoil gives engines and compressors this 
kind of protection. Write for Bulletin No. 130... 
the nuts-and-bolts, facts-and-figures story on Cycoil 
Oil Bath Air Filter 


J 
Type GO Pipelir 


Type CMS ‘ 
Air Filters 


Multi Duty Filters 
afl 


—— BETTER AIR IS OUR BUSINESS —— 


Type OCH 
Intake Air Filters 








OF Tedeltniis 
tractor 
can 
handle 
dirt 





Your Caterpillar dealer well knows the damage that 
dirt-laden oil can do to your tractor. Precision parts can be 
ruined in a matter of hours if unfiltered oil gets into the 
engine. That's why he always insists on giving you Caterpillar 
replacement filters. Built to meet the specific requirements 


of your engine by Purolator, they can handle all the volume 


your Cat-built tractor requires... they never let oil 
“by-pass” the filter...never let harmful abrasives 
Merpilior enter the engine. 
lhe wor 7 
Vaterpr, — It’s common sense to do as your Caterpillar dealer does... 


insist on Caterpillar filter refills. The life of your engine 
is at stake. 


Filtration For Every Known Fluid 


PURQOLATOR 


PRODUCTS, INC. 





Rahway, New Jersey and Toronto, Ontario, Canada 


PUROLATOR PRODUCTS, INC., Rahway, New Jersey, and Toronto, Ontario, Canada 
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MODERN 
PAUL 
BUNYAN... 


Diesel-Powered Log-Loader 
Runs COOL with HARRISON 


Heat-leveller for a mighty lumberman! That's Ilarrison’s 
job on this Detroit Diesel powered link-belt log 
loader. Hoisting huge logs day in and day out is a hot, 
grueling job. But Harrison's heavy-duty, high 
capacity oil cooler holds heat down. . keep 
temperatures level. For temperature control is our 
business at Harrison—we're specialists in heat control 
for giant, off-the-road equipment, And that’s not 
all... you'll find Harrison heat exchangers on the most 
advanced aviation, marine, railroad and industrial 
equipment. If you have a cooling problem, look 

to Harrison for the answer! 


Watch “WIDE, WIDE WORLD” Sundays on NBC-TV 


TEMPERATURES 


~<l HARRISON. 
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Skilled mechanic putting finishing touches to a National Torque 
Converter shaft assembly prior to its final installation in a hous- 
ing assembly, after which the unit will receive its final tests. 


The National Torque Converter is a dependable 


“constant horsepower ” unit 


Simple design, rugged and durable . . . precision parts 
assembled by skilled, experienced mechanics. . . standard 
and special tests of parts, of sub-assemblies, and of 
completed torque converters 


That is why National Torque Converters provide uni- 
formly smooth transmission of power from engine or 
motor to the job or load. All the shock of quick starting 
and fast acceleration of the load is absorbed hydraulic- 
ally by the torque converter. This enables the engine 
to attain its optimum speed quickly and to deliver its 
full horsepower constantly . .. and without lugging 
or stalling. 

Result: Job or work cycles will be completed faster 


and your equipment will deliver more work per unit 
per operator per day .. . every day 
maintenance . . . with extended service life. It can be 
truly called a “‘constant horsepower’”’ device. 

Each National Torque Converter is a complete, 
integrated unit tailored to the application. And with a 
choice of 6 basic hydraulic circuit sizes, each with a 
range of input ratings, the National Torque Converter 
can be matched exactly to prime movers of 100 to 1000 
hp in a wide variety of industrial applications; construc- 
tion, excavating, drilling, earth-handling, logging, and 
mining equipment. 

Why not let a National Supply engineer study your 
power-transmission problems and tell you just how 
National Torque Converters can help you? Or send for 
a copy of our Bulletin No. 468. 


. with minimum 


THE NATIONAL SUPPLY COMPANY 
INDUSTRIAL PRODUCTS DIVISION 
Two Gateway Center, Pittsburgh 22, Pa. 


Pace-setters in the progress of 


industrial power transmission 








in-QOut! 


You can protect your Diesel against wear due to excessive thin-out of the 


lubricating oil at higher operating temperatures, Switch to Sinclair RUBILENI 
the high viscosity index oil proved by over 35 years in a wide variety of 
Diese] applications. You'll find RUBILENE holds its high film strength and 
reduces oil consumption... gives you better protection of cylinders, pistons, 
rings and other vital moving parts operating continuously for long periods. 
Your Diesel logs more full-power hours! 


Switch now to RUBILENE. Regardless of the make of your Diesel, there's a 
member of Sinclair’s famous RUBILENE Of RUBILENE HD family that meets 
your needs exactly! Call your local Sinclair Representative or write for free 
literature to Sinciair Refining Company, Technical Service Division, 600 Fifth 
Avenue, New York 20, N. Y. There's no obligation! 


SINCLAIR 
RUBILENE OILS 


c 
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Nordberg Manufacturing Company uses full round 
solid bushings of Alcoa® Aluminum in big gas burn 
ing radial engines. The record: over 20,000 hours 
without failure. 


Bearings and bushings of Alcoa Aluminum have 
a truly superb performance record as compared with 
bronze and babbitt because aluminum has an un 
matched combination of advantages. 


Highest load capacity —Only aluminum can be used 
for solid bearings in heavy-duty service. Load capac 
ities go as high as 10,000 psi on projected area. 


20° cooler running—Aluminum bearings run up to 
20° cooler than conventional bearings because of 
aluminum’s excellent heat conductivity. There’s less 
danger of seizure, burnouts. 


Excellent conformability — Ductile aluminum con- 
forms readily to any misalignment. This reduces unit 
loading, makes bearings last longer. 

Handles dirt well—Dirt particles readily roll out 


of aluminum bearings. Aluminum embeds better 
than bronze, not as deeply as babbitt. 


No corrosion problem— No protection coatings are 
needed on aluminum and there’s no worry about 
corrosion from oil additives. 


No failure damage— With no hard backing materi 
al, solid bearings of Alcoa Aluminum cannot cause 
shaft damage in event of bearing failure. 


Great design flexibility — Alcoa bearing alloys have 
good structural properties, too. You can design con 

necting rods that need no bushings, water-cooled 
bearings with integral cooling passages, full 

floating bearings. 

It will pay you to learn more about cast bearings of 
solid Alcoa Aluminum. Check your bearing manu- 
facturer or write: Aluminum Company of America, 
1988-L Alcoa Building, Pittsburgh 19, Pa 


' 


A> 
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THE ALCOA HOUR 


Your Guide 

to the Best 

in Aluminum 
paooucts Value 
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@aeco* 


November, 1956 





Teele speaking 


Diesel Power 





Battle for Btu's 


You might get away with murder but you ll never beat 
the old supply and demand rap. The fuel market is 

an excellent example. You might gain a short-term 
advantage in some area but the other fellow knows a 
good thing too. Soon demand catches up with supply ol 
even exceeds it, and up go prices. It’s not arbitrary 

pri ing or “gouging but the result of comple kX economnt 
pressures. Take natural gas, for example, Not-so-old 
timers speak fondly of 5 and 6-cent gas. One thin, 
about living in the past; it’s less expensive. Anyhow 
such prices prevailed in relatively limited areas neat 
the gas source. Today. with gas pipelines criss-crossing 
the country, the tab for widespread distribution 

must be picked up. Demand outstripped supply, too 
More gas had to be found and wells drilled, all costing 
money. Also, it’s a risky business. This is the crux 

of recent legislative attempts to free gas prices at 

well head from FPC control. Present controls limit the 
incentive to take risks. Customers may have to pay 
more with controls lifted but they may suffer more if new 
supplies are not forthcoming. The final “control” i 
when gas Btu prices reach competition with othe: 
available fuels. Which all ilustrates that cost per Btu 
do not stay out of line long. Now take liquid fuels 
Gasoline is king of the crude barrel. If the demand 

for distillates in terms of either quantity or quality 
exceeds this cut’s normal percentage of the crude 
distillate charging stock may be diverted fron 

the cat crackers. The gasoline yield is lost, So you pay 
for it in the cost of distillate. You see how suppl 

and demand work to maintain a relative price structure 
for Btu's pretty nuch in line with fuel desirabilit 
Hence the current preoccupation with trying to find and 
live with fuels that by virtue of relatively lower 
demand poorer characteristics, reduced processing cost 
or other factors affecting their price. Since 

our industry cannot control basic fuel economi« 

must further improve the diesel’s already superior 
thermal efficiency and job performance, And we must 


teach it new dietary habits 





Diesel Engines need. 
- Sealed Power Cyclan 
Piston Rings because... 


Cyclan rings will not 
break in service. 


Cyclan rings show 70% less 
\ wear than cast iron rings. 


Cyclan rings have the 
| impact strength to deflect 
without damage. 


Cyclan rings retain tension 
under high operating temperatures. 





Domestic Oil Production has increased an 
average of almost 5% per year, over the last 


twenty years. 


Engine Rebuilding is Big Business. A rough 
estimate places the number of engine rebuilds at 
around 300,000 per year (all class engines). 


This is a large market for parts and tools. 


“Pro's” Record is Good. ATA records show 
that truck drivers involved in accidents with 


automobiles during 1955 were at fault in only 


30°, of the mishaps. Where fatalities occurred, 


it was only 20°‘ ie 


Engineering Colleges in the United States 
have experienced a net loss of 3°, of their facul 
ties to industry within a two-year period, This is 
at a time when they need 1300 more teachers 


to carry this years load. 


Russian designers are working on an auto- 
motive gas turbine engine which burns oil. 
Assembly has been completed on a 12,000-kw unit 


which is said to have six compressors. 


One of the Smallest Diesels was exhibited at 
the Milan (Italy) Fair recently. Designed as a 
pedal cycle attachment, it weighs only 6-kg (ap- 
proximately 3-lb), and has an adjustable com- 
pression ratio that may be varied from 8 to 18 to 


1. Rating is 2.1-hp at 7000-rpm. 


Increasing ton-mile trendcan be seen in the 
number of ton-miles of revenue freight performed 
by the average freight train in an hour. In 1945, 


17.482 ton miles; 25.268 in 1955. 


Diesel-Powered Taxis may soon be on Cana- 
dian roads. Mercedes-Benz units have already 
been approved by the police detail in British 
Columbia, and the local dealership is receiving 
a lot of inquiries relative to taxi service. The 
inducement is 45-mi/gal, and 150,000-mi/over- 


haul. 


Diesel Power 


On the Streets of London there are now well 


over LOOO diesel-engined taxicabs in daily use 


“Shuttle Piston” Fuel Injection System = fo: 
automotive use has been announced by Holley 


Carburetor Company. 


More Fuel Injection. Borg-Warner has an 
nounced the development of a gasoline fuel in 


jection system for internal combustion engines 


A Record Gain in Sales and profits was an 
nounced by the Garrett Corporation, for the 
fiscal year ending June 30. It also marked their 


2th year in business. 


Intercity Tonnage transported by truck dur 
ing the second quarter of 1956 was up 5.6°% 
over the volume hauled during second-quarter 
1955, announced the ATA. More and more of 
the bigger jobs are being hauled by diesels (see 


Highlights, Diesel Power, October. 1956) 


Actual Federal Spending from the Federal 
Aid Highway Act will be in the neighborhood of 
$50 billion. This much money bought the 
Panama Canal, Grand Coulee Dam, and the St 
Lawrence Seaway—not once, but twenty-nine 
times. 

And compare the time element. It took the 
Romans 500-years to build 50,000-miles of single 
lane road; the Interstate system alone will in 
clude some 150,000 lane-miles of highway built 
in about one-fortieth of the time 

By 1960, the project will have a 900,000-man 
labor force (direct and indirect). They will 
utilize 439 million ton of steel, cement and bitu 
minous materials. No one can estimate the 
amount of earth that will be moved. 

If the crushed stone used for road-base alone 
were dumped in conical piles, you could form 
500 Egyptian Pyramids, each four city-blocks 
square at the base and rising to the height of a 


forty-story building. 





Modernizing Your Diesel 


with a Turbocharger Kit 


By Hans Ziebarth, Staft Engineer, AiResearch Industrial Division, The Garrett Corporation 


Kit-type application of turbochargers to diesels can give 


results comparable to those obtained with tailor-made 


production line application if kit installations conform to 


laws observed in the design of the turbocharger itself. 


Part |—Facts to Know and What Performance to Expect 


64 HA 


my engine?” The answer may give you a pleasant 


will a turbocharger kit conversion do for 
surprise, But there are things you must know. 

Turbocharger application to diesels is a long estab- 
lished practice in the marine, locomotive and industrial 
field on engines of larger size. Now, the practice is be- 
coming increasingly popular in the field of high-speed 
diesels of vehicular and construction equipment sizes. 

If your present engine pre-dates the current crop ol 
turbocharged production engines, it is practicable to get 
this new level of performance via the conversion kit 
route 

During the 


turbocharger application to high speed diesels in the 150 


past five years, advantages gained by 


to O00 hp class have been clearly demonstrated, It’s only 
natural that diesel users show an increasing and justified 
interest in the possibility of fitting turbochargers to their 


engines on a kit conversion or “retro-fit’ basis, 


Actually, this application could very well be achieved 


on a “kit” basis just as “power packs” in kit form are 
presently being marketed to boost gasoline passenger cat 
engines 
In fitting a turbocharger to an engine on this conversion 
kit basis, users may have the following objectives in mind: 
|. Boosting engine output at rated operational con- 


ditions. 


2. Improving engine output at high elevations or at 
high ambient temperatures. 

Savings in fuel costs. 

Reduction of maintenance costs by running a “clean 
er engine. 
Turbocharger installation may, of course, be con 
sidered to provide any specific combination of these in 
dividual objectives with emphasis on one. 


Many 


improvised marriage of two inherently different types of 


questions will arise concerning such a rather 
machines as a turbocharger and a piston engine. Chief 
among these will be how results compare to those obtain- 
ed with engines turbocharged right on the production 
line. Users will want to know, first, with regards to per 
formance; 
1. What power boost can be obtained without major 
internal engine changes? 
2. What engine changes would be necessary to obtain 
higher power boosts ? 
3. Will engine performance and operational character 
istics change with the turbocharger installed? 


Next. 


These include the following: 


there will be questions regarding installation 
How shall the turbocharger be installed? 

2. What are the maintenance problems of such instal 
lations? 

3. What is the cost of a turbocharger kit installation? 

These questions will be discussed in Part II of this 


article. 
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Considerations involved in applying tur- 
bocharger kits to existing engines and 
analysis of the performance to be ex- 
pected are discussed in Part 1. Details of 
installation, maintenance jactors and 
costs are covered in Part II that will ap- 
pear in December. Here are important 
ideas on how you can upgrade your en- 
gine’s performance at nominal cost. 
Don’t miss this article; it can put money 


in your pocket Editor 


Garrett practices whet they preach—they've used a conversion kit to turbocharge 
diesel in their own truck. Note air filter and exhaust stack after kit conversion 


How Much Power Boost? 


Starting with possible power boosts through turbo 


charging, values of from 25°%, to 100°, and up are be 


ing quoted in sales literature circulated by engine and 
turbocharger manufacturers. Numerous factors are in 
volved; therefore, any generalizations would be of only 
small value. Nevertheless, some base lines can be drawn 
if one considers the more important of these factors, such 
as: 
Breathing capacity of non-turbocharged engine. 
Mec hanical stress level of non turbo« harged engine 
Thermal stress level of non-turbocharged engine 
Mode of operation of turboc harged engine 


furbocharger performance and design charactet 


istics, 


The power boost obtainable by turbocharger applica 


tion without internal engine modification depends, of 


course, largely on the inherent “growth potential” of a 


certain mocel se 


engine Items and 3 reflect 


Inajot 
factors affecting this potential 


The basic 


charging process is to increase the combustion air supply 


Breathing Capacity function of any super 


of an engine. Some normally-aspirated engines are al- 
ready operating at relatively skimpy air-fuel ratios due 


to high original fuel “loading” or to operation at de- 


creased ambient air densities (high altitudes or high 


ambient air temperatures). These engines should first be 


“cooled” by turbocharging, that is, without any more 


fuel input. 
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Restoring comfortable air-fuel ratios in this manner 
will, ol 


‘ ould he 


course 


reduce the potential power boost that 


obtained by turbocharging. Some of the in 


crease of air density in the inlet manifold would be, so 


to speak, “consumed” in providing an air-fuel ratio that 


results in cooler, cleaner engine operation. On the other 


hand, a normally-aspirated engine with the original rating 
and operating conditions such that air-fuel ratios are sal 


isfactory. can immediately achieve the benefits of turbo 


charging by increasing fuel input and consequently pet 


formance, 
In considering turbocharger installation, it 


kept in mind that the de gree ol boost obtained 


powe I 


need not. in many instances, be a direct function of the 


increased air-fllow and of the 


fuel 


proportionally increased 
injection rat In the case of engines 


small 


with limited 


breathing capacity a relatively increase ol charg 


air density will quite often result in a comparatively 


higher increase of engine throughflow and « lindes 


scavenging. Dre example might bye a“ large in line enuine 


with manifolding of considerable extension 


Such circumstances may allow boosts of co 


siderably greater magnitude than would be indicated by 


power! 


the modest increase in inlet manifold air densit Th 
art of boosting gasoline racing engines by such moderate 
supercharging as is feasible in view of detonation limits 
offers a striking parallel. 

Generally, however, power boosts obtainable by fitting 


a turbocharger to an existing engine can be assumed to 





be roughly proportional to the increase in charge ait 
density. This holds true where the non-turbocharged en- 
gine’s air-fuel ratio is within the normal range, and fuel 
is added in proportion to the increased air-flow through 
the engine 

Therefore, for a power boost of 50°), the density o1 
specific weight (not pressure alone) of the charge air 
in the inlet manifold would have to be 50°, higher than 
it was prior to conversion. Air density is directly pro 
portional! to its absolute pressure and inversely propor- 
tional to its absolute temperature, Since air will heat up 
during compression, the pressure increase must obviously 
exceed the desired density increase. For instance, to ob 
tain a 50%, density increase (for a 50%, power increase ) 
the turbocharged engine’s inlet manifold pressure would 
have to be nearly twice what it was before conversion. 

Mechanical Stress Levels—With regards to mechanical 
stress levels, this nearly doubled manifold pressure and 
the resulting increased compression pressure are not, 
fortunately, a direct index of the increase in maximum 
firing pressures. Maximum pressures may not be in- 
creased by more than 20°, by virtue of improved com- 
bustion conditions. This is a major factor in favor of 
turbocharging as well as supercharging in general, 

Most engines can tolerate this 20°) increase in maxi 
mum firing pressure. One important reason is that the 
pressure rise during combustion is essentially less steep 
if combustion takes place in charge air of higher density. 


Thermal Loads 


engine parts as valves, pistons and rings, it appears that 


As to thermal loads on such critical 


50% represents a useful average value for the permissible 
power boost, Statistical experience has shown that with 
power increases in the order of 30%, to 40%, the thermal 
loads on critical engine parts were not at all higher than 
these in the non-turbocharged engine version. 

Also, in a supercharged engine, temperatures increase 
less rapidly with load than in a non-supercharged en- 
", 


to the 50°, level can be considered safe and conservative. 


gine. Thus a power increase from the 30° level 


Mode of Operation—It has been shown that power in- 
creases in the order of 50°, can be obtained by fitting a 
turbocharger and without changes to manifolding or 
valve timing. This presupposes that the engine’s original 
rating was moderate. For engines with high basic ratings, 
as reflected in high exhaust temperatures, such power in- 
crease may only be attainable by resorting to increased 
valve overlap and subdivided exhaust manifolding to pro- 
mote cylinder scavenging. 

Some engines provide more leeway for power boosting 
than might be supposed, Also, other factors—such as type 
of service and ambient conditions—influence the power 
boost obtained. 

Frequently, turboeharged diesels in the 150- to 200-hp 
class, particularly those in urban transit service, are 
rated well below maximum feasible limits. Reasons are 


found in the particular operating conditions. For example, 





Front view of turbocharger instaliations in a Model LL Euclid 
truck. Center exhaust stacks (one behind the other) can be 
seen as well as an air filter for each of the two diesels 


transit vehicles operate prevalently on a_ stop-and-go 
cycle. Smoking upon acceleration must be minimized. 
Such smoking would occur if an engine, without any 


fuel 


a rate of fuel injection corresponding to, say, a 50‘ 


modification to the 


system, were accelerated with 


power boost. The turbocharger needs a certain time to 
accelerate to a speed producing a matching 50°, increase 
of air supply. With a lesser maximum rate of fuel injec- 
tion (lower power boost), smoking would be much less 
apt to take place. 

Aside from the smoke-on-acceleration that applies to 
perhaps a lesser degree in trucking operation, trucks 
often encounter altitude problems. They often operate 
over route sections with greatly varying elevations. High 


er elevation means less air density; less air density means 


a lower air-fuel ratio, Fitting a turbocharger will help 


greatly. The turbo speeds up with increasing elevation 
and therefore delivers a higher pressure ratio. 

This, of course, does not mean that the absolute air 
pressure in the inlet manifold would be maintained at 
sea level values. Therefore, for considerable altitude dif- 
ferences and for high power boost ratios there are limita- 
tions, especially for engines operating with relatively low 
air-fuel ratios. 

For instance, at an 8000-ft elevation and with no 
special controls, a turbocharger with a turbine nozzle 
of optimum size for sea level operation will only main- 
tain sea level pressure, not sea level supercharge pres- 
sure. This means that if the engine was boosted at sea 
150%, of its 


(charge air density 150°; of ambient air density) then 


level to non-turbocharged performance 


at 8000 feet the engine’s air-fuel ratio would be reduced 
by 50°%. 
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Top view of the two turbocharger installations in the Model LL 
Euclid truck. The 90-deg bends in the compressor inlet ducts 
are necessary because of the heat exchanger location on units 


For most engines this will result in excessive exhaust 
temperatures. Vherefore, with the speed and temperature 
limits applic able to most turbochargers as 


marketed, less than 


presently 
level will 


have to be accepted to avoid difficulties at high elevations 


50 hpoost at sea 


power 


For some turbos, the permissible speed and tempera 


ture range is considerably less restricted due to high 


strength characteristics of the turbine wheel. This allows 
safe operation up to 10,000-ft elevations including pro 
longed full-load operation on extended uphill route se« 
turbos of this offer a 


lions. “High-perfor mance” type 


higher safety margin for the complete installation, and 
lor any operation il condition or emergency. 

For stationary applications at high elevation the al 
altitude 


litude problems are not so severe. At a fixed 


the engine and turbocharger can be specifically matched 


In extreme cases, however, the degree of power! boost 


may be limited. 

Variations in air density, then, will influence the power 
boost possible by the fitting of a turbocharger. It re 
mains to mention that variations of ambient temperatures 


affect With a 


barometer, a temperature swing from 60°F to 150°F at 


will also ambient air density standard 


will result in a change in am 
of 


in elevation. A great many vehicular diesel applications 


zero elevation, for example, 


bient air density corresponding to an increas: 9500-11 


encounter very broad temperature swings in their normal 


duty evcle. 7 he considerations applic able to turbos harged 


! 


diesels at varying elevations are similiarly applicable to 


peration at creatly changing a~bient temperatures 


{ ffects ol 


speaking, 


Turbocharger Characteristics Sasicalls 
it is not the turbocharger’s inherent perform 


ance characteristics that limit the obtainable power boost 
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1 
on an existin engine hLlowever, individual design cnat 


cteristics of turbochargers may result in such limitations 
{ 


specific cases, An example would be an engine running 


t high elevation under continuous operation at turbo 
harger limit speeds and temperatures 


, ' 
For turbochargers of 


equal efliciency, density 


Thus 


hoost dictated by the turboc harger will depend 


rere 


is largely a function of wheel lip speed limitations 


o nem 


on the quality of a specihe design, particularly as far 


he | construction and 


Mod n small 4 


materials are concerne | 


s turbines have turbine wheels very 


imilar to those of turbochargers; but have permissabl 


of 1400-ft-sec 
1o00° F, 


order 
ol 


largers 


wheel rin spe “ds in the with gas 


: 
{ mperatures in the order Comparable value 


order of 


ba 


turbocharge! 


turbac would be the 


L300°R, tt 


limitations do 


to in 


pplicable 


100 f{t-see and becomes obvious that 


cesign not exist on the 
turbine side 

| mits of permissable speeds and coordin ile | le hipera 
tures exist only as dictated by practical compromises j 
materials used and manufacturing methods employed 

As to the compressor component, the margin between 
the required performance and what could be obtained 
even greater in view of present design art and production 
techniques. Furthermore, limitations on the basis of eas 
not anywhere for the 


ol manutlacturing are as stringent 


compressor as they are for the turbine. So turbocharge: 
| r 


characteristics are not the basic limiting factor in powers 


boosts obtainable. 


Changes for Higher Boost 
We h ve 
boost 


seen that due to inherent engine limitation 


of 


average value for retro-fit conversions without major en 


a powe! in the order 50", app ired a usetul 


vine chenges, ( onsidering power hoosts bevond 50 , il 
least for high-speed diesels in the smaller sizes, thermal 


limitations may be reached before mechanical stress limits 


are likely to be approae hed 


Phe thermal capacity of the engine could be increased 


! This could 


by provi ing improved cylinder scavenping 


be done by installing a camshaft with high valve overla 
nd rapid lift characteristics. Where engines in their nor 


ly 


of valve overlap, thermal capacity could be 


turbos h rue raion already have an appres iable cle gre 


further in 


creased by resorting to valves with higher heat resistances 


and to pistons with better conductivity characterists 


And there are other avenues of approar h to this proble n 


Assume a case where a 56) power boost would result 


exclusively from an equivalent increase of air density i 
the inlet manifold (no appreciable help from improve 
breathing). The manifold air pressure would have to be 
of 12 


temperature of 00°F 


in the order psig. Assuming further an 


the charge air temperature in th 
220) | Lvidently i! 
ol the 


charge air would result in uncomfortably high inlet temp 


inlet manifold would be around 


further incerewe in power boost without cooling 


i 


armnbyie ni 








Turbocharger installation has just been completed on this 


rock-crusher rig. Bracket from crankcase supports turbocharger. 
Note exhaust stack from turbocharger and air inlet to filter 


eratures, For a given air-fuel ratio, this applies to exhaust 
temperatures also, 

It is quite clear that for power boosts beyond 50%, 
not only would the engine’s thermal limits have to be 
re-evaluated but that the inherent thermodynamics of the 
turbocharging system would have to be « hanged. The ob- 
vious thing to do would be to cool the air between the 
turbocharger and engine. This could be done by using 
engine cooling water or ambient air as the cooling me- 
dium, 

The first method could be implemented rather readily. 
However, since the temperature differential between 
charge air and water would only be a small one for such 
moderate turbocharging as feasible with conversion kits, 
the cooling effect would be small. Use of ambient air 
represents a mu h more effective method. 

Since an adequate pressure differential for the cool- 
ing air flow would have to be provided, either changes 
to the radiator-fan engine cooling system might become 
necessary, or a separate fan would have to be provided. 
Such a fan could be belt-driven from the engine. Its 
performance would have to be similar te that of blowers 
used on recent air cooled diesels a fan of good aerody 
namic characteristics. 

Some tentative studies have shown that this arrange 
ment could result in quite practical and compact overall 


amply compensated by the obtainable high degree of en 


installation fan's power requirements would be 


gine boost as a result of “cooled” turbocharging. The 
future may see an even more advanced and practical 
arrangement: A “Turbocooler Package” in which turbo- 
charger, charge air cooler and fan will form an integrated 


assembly to be fitted to diesels ona kit conversion basis. 





A mechanic is connecting the oil drain line to the turbocharger while 
installing the turbocharger on the diesel of the rock-crusher rig 
Air inlet duct from compressor connects to air filter at right 


Finally, Operation and Handling 

Questions as to operational and handling character- 
istics of engines to which turbochargers have been fitted 
can best be answered by considering the two items in- 
dividually, Discussing operational results first, some 
typical examples illustrate the advantages obtained. 
Case “A”—Turbocharger installation on typical 4-cycle 
medium-horsepower diesel in bus service. 
150 hp 


185 hp 


Max. performance, non-turbocharged 
Max. performance, turbocharged 
lorque increase, 65%, speed, turbocharged ......... 24 % 
Weight increase (turbocharger, new governor. 

extra manifolding ) 


Percentage increase of total engine weight 


Case “B’—Turbocharger installation on typical 4-cycle 


supercharged (Roots-type blower was re 
placed) diesel in trucking service. 

Max. performance, 

non-supercharged basic engine 156 hp 
Max. performance, 

engine with Roots-type blower 188 hp 
Max. performance, 

turbocharged engine 210 hp 
Spec. fuel consumption, 

non-supercharged 0.41 Ib/bhp/hr 
Spec. fuel consumption, 

turbocharged 0.38 Ib 


bhp/hr 
“Y 


Case Turbocharger installation on typical 4-cycle 
truck engine in 200-hp class. 
Max. performance, natural-aspiration 


Max. 


Percentage increase of total engine weight 


200 hp 


performance, turbocharged ............0..... 275 


hp 
6% 
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Following is the comparative road performance of this 
truck before and after turbocharger installation. Trans 
port performance covers a duty run of 400 miles, For 
ease of comparison, non-turbocharged truck performance 
is expressed as unity wherever possible with turbocharged 


performance expressed as an appropriately higher value. 


Performance Before i/ter 


Item Turbocharging Turbocharging 


Ton-mile/hr 
Performance on Individual 
Route Sections: 

Intercity 

Suburban 

Mountain | 
Fuel Mileage (mpg) 5 
Acceleration from Standstill | 


Gear Shifts during Climbing s6 


The following diagram indicates the change in the gear 


shift pattern as the result of the power boost: 





Gear Step | 2Lo | 2Hi | 3Lo 3Hi 4Lo 





Before 





After 
































The numbers in the vertical columns denote number of 
gear shifts into each gear step. Note that the “shift of 
frequency” of gear changes to higher gear steps after 
the turbocharger had been installed. 

With regards to handling the diesel when turbocharged, 
the following hints may be of value for operators: 

|. By virtue of iis inherent characteristics, a high-speed 
turbomachine such as the turbocharger has a certain rotor 
inertia. This means that it cannot immediately follow 
rapid load changes. During a short transition period, 
there is not enough air in proportion to the “full load 
fuel injection rate, During transition from idling to full 
power the operator would therefore do well to depress the 
power pedal somewhat gradually. This gives the turbo 
charger a chance to come up to speed and will thus result 
in better fuel-air proportioning during acceleration. 

2. Because of rotor inertia it is beneficial not to allow 
the engine-turbocharger system to drop too much in 
energy level during gear changes. Rapid, fluid gear 
changing will keep the system on a high temperature 
level and consequently minimize the drop-off in turbo 
charger speed. This avoids a new complete acceleration 
cycle accompanied by engine smoking during marginal 
air-fuel ratios. 


Part Il will appear in the December issue 
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This Nordberg “Power 
Chief" generator set 
supplies power to the 


caboose, too. With it 
comes heat, cooking, 
4.5 and a@ two-way radio 


Diesels at Both Ends 


6é HEN the little red car goes by, the train is 


a 
all”. Those familiar with Pennsylvania 
Dutch phraseology might recognize this as referring 
to ac aboose. And those familiar with cabooses might 
not recognize the interior of the Chicago, Milwaukee 
St. Paul & Pacific Railroad cabooses. Now, both ends 
of the train are diesel-powered 

The interior includes an electric refrigerator, ele« 
tric stove, space heater and high-frequency sending 
and receiving set, The powet comes from a“ Nord 
berg “Power Chief” set 

The set is mounted in a sound proof compartment 
in the caboose. A l-cyl diesel engine is direct 
connected to a 5-kw generator, which produces 120+ 
single-phase AC current. Voltage regulation is bette: 
than plus or minus 2° 

Engine has an ether capsule starting system for 
cold weather, and full-time safety controls that top 
it in the event of low oil-pressure or high water 
temperature, The engine has a complete radiator 
cooling system, and a 100-gal fuel tank located be 
low the engine. 

The service history of a similar installation ove 
six months showed that it was started 175 times and 
ran about 2000 hours. During this time the cabooss 
traveled 43,347-mi. The engine required no mainte 
nance of any kind. 

The improvements these diesel sets have madi 
upon efficiency and convenience have made them 


equally popular with railroads as with railroad men 





New incinerator plant being 
built et town of Oyster Bay, 
L. |. Plant will heve rubbish 


capacity of 500 tons per day 


Diesel Cuts Costs Of Municipal Service 


Integration of prime mover in refuse disposal plant design provides plant 
self-sufficiency. Costly power ties are eliminated and flexibility added for 


most efficient recapture of waste Btu's. 


more power requirements. Not only 


M' Kk people 


for general home and industrial use but also for 
increased municipal services 
disposal, incinerator operation, etc, Increasing the capaci 
ties of these services generally means higher taxes, 

Municipal engineers are finding this out and the alert 
ones are looking for ways to cut the operational costs of 
such vital services, Unless they are cut, the taxes go up. 
One way out is to harness every evailable Btu—especial- 
ly those generally being wasted, 

You'll find examples of this economy operation in 
modern high-rate activated sludge sewage disposal plants 
where sewage pas is used in dual-fuel engines to furnish 
power. Another typical case, the Town of Hempstead, 
Nassau County, N. Y., incinerator plant, was discussed 
recently in the July, 1956 issue of Diesel Power. Here, 
the heat resulting from burning refuse was used to gen- 
erate steam to operate a turbine-driven generator. To 
start the incinerators, for peaking and to supplement the 
plant output when lacking refuse, a diesel generator set 
is used. This makes the plant self-sufficient and eliminates 


the need for expensive outside power. 


40 


waler pumping, sewage 


Another example, is the installation now being com 
pleted in the town of Oyster Bay, L. L, N. Y., where 
population has increased in six years from 86,000 to 
230,000. This new plant will increase by 500-tons per 
day the refuse disposal capability of Oyster Bay. Fea 
tures of this plant include electronic smoke-control equip 
shui eways and an a diesel electric 


ment, water power 


package, 


The Diesel Power Pack 
This power package was supplied to the furnace con 
of New Y ork. by Aleo 


builder of loco 


tractor, George Allen & Son, Ine. 


Products, Ine., a mayor diesel-electric 
motives that has supplied many of its 4-cycle engines for 
pipeline pumping and power generation. Larger power 
Aleo 
rigs in the oil production industry. 


The package built for the Allen 
6-cyl, Aleo Model 251 diesel rated for this applic ation 


packages are now supplied by to drive drilling 


firm consists of a 
at 690-hp at 900-rpm, and a 485-kw a-c generator with 
top-mounted, helt-driven exciter. 


The turbocharged Alco engine is a light-weight. heavy 
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Generator end of Alco power-package installed at Oyster Bay in instellation of turbocharged, 6-cyl, Alco Model 251 diesel being 
cinerator plant. it will be used to power entire operation until completed. Structural steel base is skid-mounted permitting 
steam pressure is available for turbine-generator, for peaking lighter foundation than normally required, (only 20-in. thick 
and in an emergency, as the prime source of power for plant At times, this can be a cost consideration in an installation 


duty, 4-cycle unit with a 9-in. bore and 10%2-in. stroke 35 to 2 pos \ccurate operation of the power units 
Its structural steel base is skid-mounted for installation will be controlled by steam flow meters, p ure record 
on a lighter foundation than would normally be re ers and adjusters 


quired 20-in thick rather than several feet in thie k In emergencies the powel package will be « ipable al 


soures 


ness, This advantage stems from a unit load of less than filling in as a prime-power 


LOOO psi. 


Other equipment in the huge new plant includes four 
The 251 engine has self-contained lube and fuel-oil mechanically-stoked refuse incinerators with individual 
systems and a shell-and-tube jacket-water cooling system capacities of 120-tons a day. These furnaces will operate 
rhe power package will be the main source of powel it LBOO F. individually or as a group, and they will con 
at the Oyster Bay plant at the start of each five-day sume about five tons of refuse each operating hour 
operating week. It will drive the incinerators until proper tokers for the furnaces will be driven by two duple 
steam pressure and operating temperatures are reached power unils 


for the building's turbine-generator unit. The package The furna vill have double-type charging hopper 
also will supply power to complete ash sluicing, water with pneumatically operated gates. Dual-ash hoppers are 
recirculation and sludge disposal after the refuse is located under each furnace, and ashes are dropped int 
burned and steam pressure drops. chutes leading to the huibeway fhis residual ash di 

Once temperatures and pressures are reached, the tur posal system is the first of its kind in the United States 
bine-generator will be driven by excess furnace heat In the sluiceway the ashes are hed into large re 


Wasried 

channelled through two waste heat boilers. Both steam — turning pits and then removed as sludge. This system 
heat and electric power for the plant are provided. Steam conserves water hich is taken from the ash settling 
connections on the pumps will be governor-controlled tank to a clarifvine tank for further «sludge removal. A 
and the pumps will he supplied by water from a feed it rises, the water is sent through tubs storage reser 
water make up tank 5-ft long and 30-in. in diameter. voirs for eventual re-use as flush for the sluicewave 

High pressure steam piping from the boilers to the When the plant swing into operation late this 
turbine will be equipped with automatic 250-psi stop it will be equipped with automatically operated 
and check angle valves. The turbogenerator. rated at control devices and electronic warnin 


LO0-kw. is designed to operate on steam pressure from signed to signal ar deviation in control, 
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One of GE's demonstrator loco- 
motives powered by 1980-hp (1800- 
hp for traction) Cooper-Bessemer 
diesel. Engineman’s controls are 
generally installed on right side 
when the locomotive is operated 
with the short end forward. Two 
rail-way type, d-c traction motors 
are mounted in each of two trucks 


GE’s New Locomotives Aimed at World Market 


GE’s new diesel-electric locomotives developed for domestic and foreign 


markets. They're adaptable for running on any gauge track in the world. A 


principle target 


ENERAI 
electric locomotives that can be used on almost any 
No doubt, a 


potential market for diesel-electric locomotives to replace 


ELECTRIC now has a new line of diesel 


railroad in the world. major reason is a 
more than LOO,000 steam locomotives still in operation 
in countries outside the U. 5. 

For use as a demonstrator, the largest of GE’s new 
locomotives was 
Its total weight (fully 


loaded) is 240,000-lb, but it may be ballasted up to a 


standard line of universal diesel-electri 
selected for the world-market. 
maximum weight of 260,000 Ib. Developing 1800-hp for 
effort is lb (30° 
16.500 |b. 


traction, its starting tractive (2,000 


adhesion), and continuous tractive effort is 
Its maximum speed is 75 mph. 
This is the first of a 


including 


“universal” line of nine models. 
LOO. 990, 1320 


LOO and 600 


hive horsepower SIZES: OOO, 
and 1980-hp, (gross engine rating). The 
hp engines are made by Caterpillar. Both are vee-type 
engines, eight and twelve cylinders respectively. The 990 
hp unit is a 6-cyl in-line engine, while the remaining 


two are vee-ltype These are built by ¢ oopet Bessemer. 


All nine locomotive models can be used for switching, 


is replacement of about 100,000 steam locomotives. 


freight or passenger service and can be built for a wide 
track 


the restricted clearances met abroad and can be 


variety of gauges. All are proportioned to meet 
adapted 


to all types of couplings and braking systems. 


Power Plant 
The largest GE locomotive is powered by a Cooper 
Model B-12, 


diesel with a 9-in. bore and 10'4-in. stroke. Cylinders are 


Bessemer vee-ly pe, L-cycle, turbos harged 


15-deg angle. The 
rated 1980-hp, at 1,000 rpm. 


arranged in two banks at engine is 
kach eylinder has two intake and two exhaust valves. 


The cylinder and cylinder head are cast integral and 
have a removable chrome-plated liner. This construc 
tion eliminates trouble with gasketed joints and improves 
heat flow characteristics of the cylinder head. Cylinders 
and heads are water cooled. The cast iron pist ms are 
oil cooled. 

The rods for each 


that 


Connecting rods are forged steel. 


pair of cylinders are articulated so they operate 


in the same verti al plane and have a common crank-pin 
\ self-contained, hydraulic relay-type governor main 
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Largest of GE's new locomotives are powered by Cooper-Bessemer’s 


diesel. Turbocharger can be seen above GE generator 


tains constant engine speed within its permitted range 


of fuel control for each specd setting. An overspeed gov 


ernor shuts down the engine by cutting off air and 
fuel in case speed exceeds a predetermined safe value. 
Combustion air is cleaned by an oil-bath filter. 

Engine cooling water is circulated by a built-in cen 
trifugs' pump, gear-driven from the crankshaft. Water 
is circulated through the radiator and lube oil cooler 
and enters the water headers on either side of the en 
gine. The cylinder jackets are designed to give high 
velocity cooling to the cylinder walls 

Part of the water circulates through the turbochargers 
and the air intercooler located between the turbochargers 
and the air inlet manifold. This cooling of intake air 
lowers the mean cyclic temperature of the engine and 
reduces the heat load on engine parts. Cooling water 
temperature is automatically controlled by varying the 
speed of the radiator fan through an eddy-current clutch 
operation. This arrangement holds fan-drive power re- 
quirements to a minimum. 

An individual impulse-type injection pump on each 
cylinder head has a short line going to each nozzle. These 
nozzles can be easily removed for inspection without dis 
turbing the fuel pump adjustments. Both pump and nozzle 
are completely enclosed to prevent dust and dirt from in 
terfering with control rack operation. The high pressure 
fuel lines are interchangeable. 

A gear-driven, positive-displacement lube oil pump is 
mounted on the end of the engine. The oil is taken from 
a built-in sump tank in the engine sub-base, passes 
through a high capacity full-flow filter and through an 
oil cooler. It then passes through a full-flow strainer to 
the main lube oil header in the engine. 

The engine is started by the main generator which 
acts as a starting motor. A special winding on the gen- 
erator draws current from a 32-cell, lead-acid type loco- 


motive storage battery. 
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Model B-12, 
also used as 


12-cyl, 
the 


vee-type, turbocharged 


which is starting motor for diesel 


Traction Equipment 
\ standard railway-type traction generator (GT-581 
is directly connected to the diesel engine. Power from 
this generator drives four standard, axle-mounted, rail 

way-lype, d-c traction motors (GE-752). 

The 
drawn in through cab-side louvers. A bulkhead in engine 
the intake 


Normally, the generator ventilating air is discharged out 


main generator is self-ventilated by fresh air 


room isolates generator room and _ its air 


side the cab, however provision is made for recirculating 


this air in cold weather to eliminate ice formation on 


generator brush rigging. 
ventilated 
One of 


these blowers is also used to pressurize the control com 


The two traction motors in each truck are 


by a mechanically-driven centrifugal blower. 
partment to keep out dust and dirt 

Locomotive speed is controlled in the conventional 
manner by a throttle which predetermines the engine 
speed and its power output at each throttle position 

\ magnetic-amplifier type excitation system consists 
entirely of static components. It provides the required 
generator output characteristics and automatically im 
poses the necessary voltage, current and power limits 
All these limits vary as a function of engine speed and 
simplify multiple-unit operation since the train line be 
tween cabs need carry only engine speed-control signals 
Maintenance work is also simplified as only one adjust 
ment is required to set all three limits at once 

Control devices are arranged in functional groups and 
All com 


ponents are 80 rated that they have reserve « apacity thus 


are readily removable for ease of maintenance 


assuring longer life and reliability, 

The inherent power limit of the static excitation system 
prevents engine overloading due to, governor maladjust 
of 


the governor is used in the conventional manner to re 


ment or other conditions. The load-control function 


duce excitation and unload the engine 





Cylinder and cylinder head of Cooper-Dessemer B-12 are cast integral 


pleted liner is removed trom below 


Braking 
a | he GI 


armature currents for braking at low speed, but tapers 


tapered-dynamic braking system allows high 
the current off gradually at higher speeds. In the conven 
held at 
taking 


ditional motor capacity available at 


tional dynamic brake. the armature 


current 1s 


a constant value for each 


controller notch. By 


advantage of the 


low speeds the tapered brake allows braking efforts up 


to 25",, greater in the locomotive speed range where 


braking is most required, The 


excitation circuits auto 


matically limit the amount of braking, thus preventing 


overloading and relieving the igineman of constant 


controls 
The air by ke 


can have its brakes oper ted independently of, or auto 


handling of the locomotive speed varies. 


system (OSL) used on this locomotive 


matically in conjunction 


with the train brakes. 


Locomotive 


The universal locomotive line is the 


result of exten 
sive development aimed at simplicity of construction, 


bac h 


the highest quality 


ease of maintenance, and increased reliability. 


as evaluated to 


component \ assure 


consistent with economy. Maximum use of standard in- 


Locomotive chceracteristics in dynam 


brcking wits verious gear rcotios 


Chrome 


tach cylinder has two intake and two ex- 
haust vaives. Cast iron pistons are oil cooled. Con-rods for each pair of cylinders 
are articulated, operate in same vertical plane and have common crank-pin 


Locomotive speed tractive effort curve 
based on 1800-hp input to generator 


terchangeable parts reduces initial cost, simplifies opera- 


tion and maintenance, and minimizes renewal stocks. 

On the demonstrator, as on the other-switcher models, 
the engineman’s cab is located between the compartments 
for the engine-generator set and the steam generator. 
This gives good visibility for operation in either dire 
tion. If a steam generator isn’t used, the space can be 
used for an extra O0-gal fuel supply. 

Generally, the engineman’s controls are installed on 
the right side when the locomotive is operated with the 
short end forward, This can be changed to the left side, 
or dual-controls can be installed. 

The Steel 


center sills, centerplates, deck plates and bolsters are 


superstructure is of welded construction. 
securely welded together to form the underframe. Out- 
side hand rails, as well as side and end steps are provided 
in keeping with universal design. 

This largest locomotive size, as well as the 990 and 
1320-hp sizes, can be built with two-or three-axle trucks 
should track and roadbed conditions require lighter 
axle-loading. 

These trucks use a “floating bolster” suspension sys- 


tem expected to reduce maintenance by reducing vibra- 
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tion. The truck bolster is mounted on rubber pads to 
permit lateral motion of truck. Fully equalized and float- 
ing on rubber, less jar and strain will be received by 
the locomotive and minimum stress will be placed on 
track and structures. Truck maintenance cost should be 
reduced and maintenance simplified by eliminating nu 
merous complicated, and often inaccessible parts of the 
conventional lateral-motion truck. 

Two of these demonstrator units, each with 1980-hp 
(1800-hp for traction), recently completed trials on 
Mexican railroads totaling 509 hours and nearly 16-mil- 
lion gross ton miles. The tests were very satisfactory and 
operation was said to be trouble free. Both passenger 


and freigh, trains were hauled by the locomotives. 





What Do You Know! 


Here are some questions to test your general 
knowledge of the diesel field. Make your se- 


lections, then turn to Page 63 to check them. 


. One factor indicating the degree to which an existing en 
gine can be turbocharged is its 
a. Air-fuel ratio at rated load. 
b. Rpm at rated load 
c. Breathing capacity. 


. The power boost obtainable through turbocharging is 
always roughly proportional to the increase in air pressure 
in the inlet manifold. 

a. True b. False 


. If engine power is boosted 50°%, by turbocharging, the 
maximum firing pressure in the cylinders is increased in 
the order of: 

a. About 20%. b. About 50%. 
c. About 80%. 


. Heat exchangers should be cleaned 
removal from service. Select appropriate answer 
a. Immediately. 
b. Anytime. 
c. After setting awhile. 


Descaling a heat exchanger is considered complete— 
a. After a set period of solution contact. 
b. After bubbling action ceases. 
c. When titration shows solution strength is holding 
constant. 


. When re-ringing, all thet has to be considered is removal 
of ridge at top of liner and proper ring end gap clearance. 
a. True b. False 


. One advantage of “cold” crack repairs on cast iron blocks, 
cylinder heads, etc., is that 
a. It can be used regardiess of crack length and 
location. 
b. Consistentiy good repairs can be made with readily 
available materials and tools. 
c. Less machining is required than when welding. 
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Diesels Protect 


Flood-Prone Areas 


Ree PICUT hasn't forgotten last year, Flood 


waters innundated large areas causing millions 
of dollars worth of damage. As with maintenance, a 
little prevention is better than an overhaul 

Today, one of the most important flood-control 
projects in the state is the protection of Hartford 
When the Connecticut River rises too high for su 
face water to run off by gravity, this water must be 
pumped into the river. 

This called for modernization of South Meadow 
Pumping Station, which protects the southeast se« 
tion of the city. This includes South Meadow’s 
Power Station, and a large industrial section around 
the airport. Here, six of ten new Cate rpillar D397's 
are to be used. 

The remaining four will be installed in North 
Meadows Pumping Station. This is located near the 
City Incinerator, and protects the railroad yards and 
a large area of meadow land 

Phe Caterpillar D397 is a 4-stroke 12-cyl vee-type 
diesel engine. Mechanically supercharged, it is rated 
150-hp continuous at 1200-rpm. The ten engines 
presently being made ready for delivery by H. O 
Penn Machinery Co., are equipped with air starting 
Maxim exhaust silencers, Ross heat exchangers 
Twin Dise clutches, full safety shut-down equipment, 
and a “Philadelphia” Spiral-bevel right-angle drive 
with “Sphere flex” coupling to drive a pump 

The ten new Cats will drive seven existing Morris 
mixed-flow vertical pumps, rated 36,000-gpm at 30-ft 
head; and three new DeLaval pumps of the same 
type and rating. 

Bids to install the ten engines, the ten right-anglk 
drives, and the three new pumps also provided for 


the general modernization of both stations 





Heat exchanger tube bun- 
die too large to be im- 
mersed in tank is being 
cleaned with an Oakite so- 
lution-lifting steam gun 
The gun lifts cleaning so- 
lution from a_ container 
and combines it with steam 
ot the nozzie. Result is a 
3-way cleaning action from 
the detergent, heat and 
the high steam pressure 


All photographs ore courtesy of Oakite Products, Inc 


How to Service Heat Exchangers 


A zeview of methods for determining heat exchanger troubles; how to clean, re- 


pair, and test heat exchangers; and how to choose and use the proper cleaners. 


NVARIABLY the water side of heat exchangers is sub 

ject to rust, scale, deposits, corrosion and electrolytic 
action. The oil side of heat exchangers fouls up with car- 
bon, sludge, lacquers and other oil oxidation products. 

Contaminents on both sides restrict flow and give poor 
heat transfer. Corrosion and electrolytic action produce 
leaks. Neither can be tolerated. So heat exchangers must 
be inspected, protected and serviced periodic ally. 

Engine application, source of water, and cooler design 
make servicing periods vary. Follow manufacturer's re 
ommendations until a safe interval is determined by ex 
perience. Then make these inspection and cleaning periods 
part of your regular maintenance schedule. 

Since water heat exchangers and oil coolers are similar 
we'll usec 


ly constructed and do the same job—cooling 


the terms synonymously from now on. 


Heat Exchanger Types 

Heat exchangers are commonly available in two types: 
the shell and tube-type; and the plate-type 

Shell and tube-types generally have removable tube 
bundles, giving fairly complete access to the heat transfer 
surfaces for cleaning. Selection of tube sizes permits de- 
sign for minimum pressure drop and least possibility of 
clogging. 

Plate-types have the advantage of giving a lot of heat 


transfer area in a small space. Passage size is limited, 


although they are used for water cooling in some cases 


however. most common use is for oil cooling 


when necessary 
Determining Troubles 

Whether a heat exchanger is dirty or clogged is easily 

determined by checking two conditions. 
1. Pressure-drop across the unit. 
2. Temperature-diflerential across the unit. 

An increase in pressure-drop across the heat exchanger 
indicates increased restriction—scaling, deposits, dirt, 
etc. A decrease in the temperature differential across the 
unit indicates that scaling or deposits are interfering with 


heat transfer. 


Servicing Heat Exchangers 

Proper water treatment and scheduled preventive main 
tenance go a | yng way toward lengthening heat exchanger 
cleaning intervals. But when they're dirty, you've got to 
clean them. 

The heat exchanger hook-up in a circuit generally de 


will he 


\ heat exchanger may be hooked-up so that: 


termines how it cleaned and the materials used. 


1. Raw water cools jacket water. 
2. Jacket water cools oil 

3. Raw water cools oil 

1. 


Raw water cools jacket water then oil. 
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Here's a typical hook-up for cleaning tubes of heat 
exchanger. This method is also used when heat ex- 
chang is bied. The strainer prevents loosen- 
ed deposits from clogging the centrifuge! pump 





Deposits sometimes can be removed by circulating suit- 
able solvents through a circuit without disconnecting the 
heat exchanger. But this can only be done when cleaning 
the jacket water-side of heat exchangers. Only then can 


the engine be run to circulate the cleaning compound. 


When this method is used, the cooling system is drained 
and refilled with an approved solvent. This should be done 
quickly to prevent drying and hardening of deposits. Then 
the engine is run for ten minutes or more after it reaches 
operating temperature, as recommended by the engine 
or solvent manufacturer. After draining the circuit again, 
refill with properly-treated fresh water. 

Heat exchangers using oil or raw water can also be 
cleaned without disassembling. But each must be re- 
moved from its circuit and cleaned by one of several dif 
ferent solvent circulating systems. These methods of cit 
culating solvents include the use of a motor-driven, or 
hand-operated pamp, or a rubber plunger 

In the first of these, the heat exchanger is connected 
into a separate circuit having an adequate size motor- 
driven pump and a portable tank filled with an approved 
solvent. The length of time to keep the solvent circulating 
depends on the degree of clogging and type of solvent 
used. Pumping the solvent in reverse direction of normal 
flow will give faster cleaning action. 

In the method, the 


solvent and fluid is pumped through with a hand-pump 


sec ond cooler Is immersed in a 
or it may be connected as above except that a hand-pump 
is used in place of the motor-driven one. In the third 
method, a rubber plunger is used to push the solvent 
through the cooler while it's submerged. 

Heavy deposits are loosened and more easily removed 
if the cooler is soaked in the solvent for a few hours or 
even over-night. When the heat exchanger is submerged, 
it should be frequently lifted from the tank and blown 


out with high pressure air. In all cases, they should be 
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flushed thoroughly with water when circulation is com 
pleted and blown out with air 

If these solvent circulation methods don’t work, then 
the coolers should be taken apart and cleaned. When the 
elements (tube bundles and plate stacks) are taken out of 
their casing, they can be cleaned by immersion in a sol 
vent, by some mechanical means, or a combination of 
both. But whichever method is used, do it qui kly to pre 
vent drying and hardening of deposits 

Generally, as many deposits as possible are scraped or 
Then the 


scraping or brushing is continued while the element is in 


wire-brushed off before immersing the element 


the solvent. Here as before, the solvent may be hand 
pumped or pushed through the element with a rubber 
plunger. If necessary, a small brush, soft wire or brass 
rod may be used to clean the element passages. But don’t 
damage the element. 

Small heat ex hangers sometimes become so plugged 
as a result of infrequent cleaning and poor operating con 
ditions, that the above normal methods won’t clean them 
satisfactorily. These should be sent to the manufactures 
for servicing. If this isn’t feasible, the manufacturer should 
be contacted for instructions. Usually these elements have 


to be replaced. 


Disassembling Large Heat Exchangers 

Tubes of large heat exchangers are expanded in tube 
sheets to secure them and provide a water tight joint. One 
end of the tube bundle is attached to the shell by 
of a stationary tube sheet. The tube sheet at the opposite 


means 


end floats within the shell allowing for differential expan 
A packing gland seals 
the floating tube sheets preventing leakage between the 


sion between the shell and tubes 


circuits. 
match-mark all ad 


jacent parts before removing the bundle 


When disassembling these coolers 


The n disconnect 


railroad diesel 
from tank after being 
lution in barrel is for 


Large heat exchanger is being lifted 


cleaned. Oakite penetrant so 


neutralizing cleaning solution 





S, 
e 
* 
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This large amount of scale (whitish material) on inside of heat 
exchanger shell shows whet can happen if units are not cleaned 


periodicaily, This seale rettricts flow and slows heat transfer 


anything that interferes with taking out the bundle and 
rig it for removal. Here’s a method suggested by several 


builders of large engines. Pass 44-in. threaded rods or 
wire rope through several tubes. Use one for each 2-in. of 
shell diameter. Space them uniformly across the tube sheet 
Extend the projecting ends of the rods through holes 
drilled in some wooden boards, and bolt them against the 
sheet plates outside these boards. 

If a cable is used, loop it through the tubes at least two 
rows apart using a hardwood block between the tube 
sheet and loop in cable. Attach a block and tackle to the 
rods or cable at the stationary tube sheet, (end opposite 
packed joint), and starting it gently, pull in line with the 
axis of the cooler. 

If the bundle is frozen, run a suitable solvent through 
the shell. When it’s free, pull it out supporting it on a 
dolly or a skid on rollers. Keep it supported all the time 
that it is out of the shell, 

Once the bundle is out, inspect for dirt, scale, carbon, 
etc. Make sure all tubes are tight in the tube sheet. Inspect 
the packing gland and replace the packing rings if there’s 


any leakage. Check that all flange connections are tight. 


Cleaning Compounds 

Materiais for cleaning heat exchangers, either assembled 
or disassembled, are available in several types. These may 
be of the commercial acid-types or commercial alkaline- 
ty pes 

Preferably, an approved commercially inhibited solvent 
should be used. One of these commonly used for cleaning 
the oil side of heat exchangers is Oakite Composition 19. 
This compound is used in solution, about 8 to 10-02 per 
gallon of water, This solution should be circulated from 
four to eight hours, depending on the amount and type 
of deposits. During this time, the solution is generally 
heated to 130°F by circulating steam or hot jacket water 
through the tubes or core passages. However, higher tem- 


peratures can be used to speed up the cleaning action. 


Look at the violent action of this Oakite cleaning solution on 
the tube bundle just being put into it. Also note the clean 
spot above the solution line where solution was splashed on it 


Instead of circulating this solution, sometimes the ele- 
ment is put into the solution and pressure-rinsed. Gummy 
deposits may also be removed by spray-cleaning with the 
Oakite solution through a special steam gun. In both 
cases, the element must be flushed with clean hot water 
and blown out with air to remove loosened deposits. 

In the absence of an approved commercial cleaning 
compound, any manufacturers of small high-speed en- 
gines recommend a carbon tetrachloride or trichloroethy- 
lene solution for removing carbon and oil sludge. However, 
this should be done in a well-ventilated room because 
vapors of these chemicals are toxic. 

Steam can also be used to clean the oil side of these 
elements after loosening deposits with a brush-—especially 
in severe cases of carbonizing. In these severe cases, soak- 
ing in a suitable solvent will generally help. 

After cleaning these heat exchangers and flushing with 
they 


moisture from the oil passages. 


water, should be heated to remove all traces of 


A scientifically inhibited Oakite compound is also 
available for cleaning the water side of heat exchangers. 
This material is designed so that its potent dissolving 
action on scale and rust stops when these deposits are 
removed from the metal surface. Attack on clean areas of 
metal is greatly minimized. 

This protection is due to the inhibiting action of this 
Oakite Compound No, 32 which “plates out” an adherent, 
thin, relatively impermeable film on the bare steel as 
soon as the acid has dissolved the rust and scale. Circu- 
lation should be intermittent and at controlled velocity 
to assure maximum efficiency of its inhibiting action. 

For average descaling work, a 15°¢-by-volume solution 
is recommended. Actual concentration will vary with con- 
ditions. Upkeep additions can be made except when titra- 
tion indicates that the Oakite 32 solution is spent. Com- 
pletely spent solutions should be drained and replaced 
with fresh solutions rather than add undiluted Oakite. This 


is only practical, however, if the time required to drain 
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The scale shown in this section of pipe 
hes cut the size of the water passage in 
half. The same would happen to tubes of 
heat exchangers, except much faster be- 
cause they're smaller in diameter. Scale 
conducts less than 3% as much heat as 
the equivalent thickness and area of steel 


the equipment which is being descaled is not very long. 

In large installations, where two or three hours may 
be required for draining systems and refilling them, such 
a practice is not feasible. If thick deposits cover all metal 
surfaces of equipment, higher concentrations of com 
pound solutiens up to 30°° by volume may be necessary 

iy weighing and measuring a typical piece of scale 
taken from the unit, and knowing the square feet of scaled 
area, the approximate weight of the scale can be calculated 
A solution can then be made up using one gallon of Oakite 
32 for \ 


Compound No. ry three pounds of scale. 


In initial cleaning, it’s a good idea to consult the com 
pound manufacturer since heat exchanger design and 
size, and degree of contamination vary so muc h 

A solution of this liquid compound, must be circulated 


cold When shows that the 


concentration of the solution is constant, descaling is com 


and intermittently. titration 

plete. Drain the solution. flush with large amounts of cold 

water and neutralize with a solution of Oakite No. 19. o1 
oz of Oakite Penetrant per gallon of water. 


Another 


changers is by 


way of cleaning the water side of heat ex 


using a scale solvent consisting of 1/3 


»/2 


muriatic acid and 2/3 water, plus ‘lb of oxalic acid 


to each 2'.-gallons of solution. Keep the element in this 
solution about 30 to 60 seconds until foaming and bubbling 
After re flush it thoroughly 


hot wate 


stops. noving it, with clean 


u ider pressure. 

In the absence of an approved commercial cleane: 
least one engine manufacturer recommends the fcllowing 
of small heat 


substitute for descaling the water side 


changers. Place the element in a bath of one gallon of! 


vinegar to each 15 gallons of water. The time requiccd 
to soften lime and rust deposits will vary with the thi es 
After flush 


ll softened d "po i . 


of deposits and other conditions cleaning, 
with clean hot water and blow out 

Now that we have discussed the disassembly and clean 
ing of heat exchangers, let’s talk a little about checking 


them for leaks. and repairing them 
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Views 
an Ocakite 
right can easily be seen as compared with those at left and «center 





of tube bundle section before and after it was 
solution. The brightness of the 


cleaned in 


clean tubes at the 


Testing for Leaks 
To check for leaks 

liquid or air pressure. Leaky tubes on large coolers are 

shell sie 


Flow from a tube or rolled joint shows the point of leak 


heat exchangers are put unde 


commonly detected by a hydrostatic test on the 
age. Floating head gaskets should be protected by clamp 
shell when making this test 
th small shell 


ing the packing ring to the 

One simple way to check for leaks on b 
apply alr 
ing while blank 
With the el nt 
bubbles will show up at the points of leakage 


and tube Ly pe and plate-type coolers, is to 


pressure to the element inlet or outlet op 


ing off the other opening under water 


This method 
may also be used on large heat exchanvers as well 
Cdn dischatr 


indication of a leak is finding oil in th 


oolimn water line when re cooler 
This 


prossure is higher than that of waters 


eice ol the ‘ 


moving a 


from the cirevil indicates an o| leak, since oil 


Repairing Heat Exchangers 
Large Heat Exchangers 


| x] ander rollers are va lab’ 


tubs or to turthe ‘ ind one 


When expanding a 
If leak 


for replacement of large 


that’s leaking ! 


tuly ont overt rol! 


It may be permanently d image d t be stopped 
revlace the tube 

Three methods are commonly used t 
tubes 


Heatin 


a sh 


W he 


sin alle ! 


Heat each end of the tubs 


(with one end 


than i 
the tube throuch the 


ulder-drive pin 


inside diameter), to drive shee 


Ream out the tube at each end 


heet) 


Ream ng 


of tube 


(for the depth 
with a drill O.OO1-in. smaller than the tube 
outside diameter Phen collaps the remaining 


Oo etal inside the 


thin portion 
tube 

fling Split the tube at each end for 
tule sheet and break it loose from the 


After re 


he depth of che 
sheet 
tube place it with a 


noving the defective 


Attach an air-driver or electric 


ew on insert an expanding to | into the tub 


motor to the tool m ane | 





Harrison ploite-type heat exchangers in tank at 
having Oakite cleaning solution circulated through 
centrifuge! pump seen outside the tank. The man 
solution used to clean the units to check 


lower right are 

them by the 
is titrating the 
the solution strength. 


and apply slight pressure, as the tool is rotated, to force 
it into the tube. The roller will gradually expand the tube 
end into the tube sheet and into the tube hole grooves. 

After the tube is firmly expanded in the tube sheet, re- 
move the tool. Then insert a flaring tool and strike it 
lightly with a hammer until the tube end is securely flared 
against the sheet. Never use a tapered pin in place of the 
expanding tool, both the tubes and tube sheet will be 
damaged. 
Small Heat Exchangers—A leak in a small cooler where 
the tubes are soldered in the header at either end of the 
core isn’t easily repaired. However, the tubes can be 
blocked off by inserting a strip of copper in both ends 
and soldering tightly. Don't bring the torch flame too 
close to the other tubes or more leaks may develop. After 
each repair, the unit should be tested for leaks. 

if one or more tubes have been blocked off in this way, 
the operating temperature and pressure-drop across the 
cooler should be checked. An increase in either of these 
indicates that circulation has been excessively restricted. 
An increase of about 20° in pressure-drop calls for in- 
vestigation. Normally, about 5% of the tubes can be safely 
blocked off without effecting heat exchanger performance. 
If too many tubes are leaking, replace the element. 

Another point of leakage is where the tubes protrude 
through the header plate or where the header is soldered 
into the case. Occasionally, the header plate may crack due 


to excessive pressure or thermal shock. Header leaks can 


be repaired easily by soldering. But be sure the spot to 
be soldered is very clean and don’t burn the tube or header 
with too hot a torch flame. 

Since plate-type cooler cores are hydrogen-brazed, re- 
pair is not normally recommended. However, in an 
emergency when no spares are available for replacement, 
it can be repaired with a good grade of lead and tin solder. 
The core should be cleaned both inside and outside before 
repairing. 

Now for the assembly of heat exchangers and putting 
them back into operation. 


Assembling Hect Exchangers 

When assembling units, new gaskets should always be 
used. If gaskets from the cooler manufacturer are not 
available, a good grade of compressed asbestos gasket is 
satisfactory. But the gasket materials should not be harder 
or stiffer than that of the original gasket. The gaskets 
should fit perfectly. They should be cut slightly narrower 
than the original. When gaskets are for an oil seal, they 
should not be made of rubber. 

To replace a large tube bundle, line it up outside the 
shell, and reverse the procedure followed when removing 


it. Then remove the rigging, replace the heads making 


sure that all maten-marks line up, and reconnect piping 


and fittings. 

The packed joint has one ring of packing on each side 
of the metal lantern ring, therefore each ring must fit 
perfectly. Packing should roll snugly on to the tube sheet 
and be free of bumps or flaws. When assembled, the float 
ing-cover must be centered so that its inner wall does not 
hang on edge of the tube sheet at any point. 

Be sure that correct material is used for the packing, 
that it’s fitted correctly and that bolts are tightened uni- 
formly around the joint. If one side is tightened too much 
the joint may bind. Permanent damage to machined su 
faces may result in this case in addition to leakage. 

When assembling, be sure to put in a new zine plug to 


neutralize electrolysis. 


Placing Heat Exchanger in Operation 

When placing the heat exchanger back into operation, 
always have a cold liquid flow through it before a hot 
stream, Start the flow gradually to avoid water-hammer 
shock. On 


retorque all bolts after the unit is warmed up, to com 


and thermal high-temperature equipment, 
pensate for bolt expansion and to set up gaskets. 

Before making tests at pressures higher than normal, 
set the 
valves to pop at higher pressure than that used in test. In 


remove all relief valves and blank off holes, or 


the latter case be sure to reset the relief valves after the 
test. 

If pressure tests make the gasketed joints leak, tighten 
the bolts uniformly once more, but don’t sledge or use a 
pipe extension on the wrenches. If leakage persists, break 
the joint, inspect the gasket and scrape the joint bearing 


surface smooth. 
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This one of the English 
Electric, 16-cy!, SV, tur 
bocherged, 1600-hp die 
sels driving @ 1000-kw 
alternator in plant 
powering Leylond’s new 
factory in 
with British 
Boord grid 


conjunction 
Electricity 
system 


Diesel-Electric Power Builds Diesels 


By Leo Walter 


Details of a British power plant built for the Ministry of Supply and operated 
by Leyland Motors Company, Ltd. Electrical power and compressed air is 
provided for their diesel engine manufacturing operations. Compare this 


British power operation with our own. 


N Britain, power plants and power distribution facilities 
nationalized, All 
power lines (grids} are public property. They are run by 
called the British Electricity Authority 
functioning under the Ministry of Supply. 


are power generating stations and 


a public body 
This body’s function is to plan for future expansion in 
They 


also run existing plants, maintain them, and provide serv- 


steam-electric and diesel-electric power stations. 


ice both to private and industrial customers. 
One such industrial customer is the 
Co., Ltd. They line of the 


diesels. The inauguration ceremony 


Motor 
high-speed 


Leyland 
build a smaller, 


held at 


engine factory situated in northwest England also marked 


their new 
completion of a new power plant project. This new factory 
power station was completed for the Ministry of Supply 
and is operated by Leyland. 

The English Electric Company, Ltd. were the main 
power plant contractors, supplying engines, generators 
and switch gear, compressors, and auxiliary equipment. 
The generator sets provide electricity for the factory in 
conjunction with the British Electricity Board grid system. 


The compressor units provide the factory's air. 


Diesel Power 


Power Generation Plant 

English Electric L000-kw diesel alternator sets are each 
powered by a 16-cyl, type-SV turbocharged diesel. Thess 
have a maximum rating of 1600-hp at 750-rpm. They are 
vee-type (45 deg.) 4-cycle units with full pressure lubri 
cation. They use direct fuel injection into open-type com 
12-in 


With an eye to ease of maintenance, large Inspection 


bustion chambers. Bore and stroke are 10-in. by 
doors and panels on both sides of the crankcase give ampl 


Also, all 


major assemblies and the separate 4-valve cylinder head 


access to the main and connecting rod bearings 


have quickly detachable covers for access to the valve 
year 

Kach engine drives a 1O00-kw English Electric Size-Gl 
The 


Alternators are 


alternator with overhung-lype exciter rotor shalt 
flange is direct-coupled to the flywheel 
wound for 3.3-kv, 3-phase, 50-cycle supply. This is fed into 
the factory busbar system after being stepped down by 


transformers as require d. 


ase of maintenance was also considered in the plant 
layout. All 


end and to the rear of each engine 


auxiliaries are neatly grouped at the free 


Ine luded are su h 





After exhaust passes through each of four turbochargers, (one on each engine corner) 


it goes through common exhaust pipe seen 


leading into vertical waste-heat recovery boiler. Diesel-compressor sets, installed in line with alternator sets, can be seen at right 


items as three lube-oil filters, a Vokes strainer and a Serck 
cooler. A “Swirlyflo” 


recovery boiler is incorporated in each exhaust system. 


lube-oil type vertical waste-heat 
These boilers are built for a working pressure of 50-psi. 

kngines are started by compressed air, One 25'-cu ft 
capacity receiver per engine is mounted between the mullti- 
point pyrometer gear and the exhaust boiler. Receivers 
are charged by a small diesel compressor set or, alterna 
tively, a motor-driven compressor set. A common air main 
feeds all receivers. 

The locality of the station necessitated minimum noise 
level from the engine exhausts. Burgess exhaust silencers 
mounted 40-{t up on the outside of the station wall, have 


met all muffling requirements 


Cooling System 

The cooling system for the 1600-hp engines (and the 
205-hp compressor engines as well) is arranged so thal 
heat from the jacket cooling water and exhaust gases can 
be used in the factory heating system. 

Cooling water from the engine jacket is circulated in 
system by more of the motor-driven 


a closed one oft 


Worthington-Simpson pumps. These are installed in a 
pump room adjacent to the main power station. To ma e 
the system flexible enough for all load conditions, two 


‘ 


pump sizes are used, Ratings are 417-gpm and & 


gpm. 

Included in this primary circuit are Serck heat ex- 
changers and the spanner exhaust-gas boilers, Heat ex 
changers and pumps are interconnec ted so that any pump 
can be used with any exchanger. Each exchanger can 
handle cooling for two 1600-hp engines working togethe 

The whole « ircuit can be considered as beginning ind 
ending in a cylindrical mixing tank that is also connected 
into the factory heating circuit. It is kept full from the 
main header tanks of the factory system. 

From this mixing tank, heated water can be circulated 
around the factory system. A steam heater is included in 


this cireuit to supply extra heat if required. Hot water is 


delivered to and drawn from the top of the mixing tank; 


cooled water is delivered to the bottom from the fectors 


system and also water is drawn off to recirculate through 
the engines. 
On the 


motor-driven Worthington-Simpson pumps. After picking 


raw-water side, water is also circulated by 
up heat in the exchanger it is forced through Heenan 
fan-type coolers. One pump is used for each exchanger and 
cooler, but these are again interconnected. Any combina 
tion of heat exchanger and cooler may be used. 

lo cool the engines with the factory heating system in 
operation, water is drawn from the mixing tank and passes 
uncooled (raw water not circulated) through the heat 
exchanger. Then it is pumped into mains serving the en- 
Its rate of flow through each operating engine is 


Bamford flow 


=. , 
indicators on each engine show circulation. 


u ‘= 
pine 


controlled by valves at each inlet fitting. 


ach engine outlet is connected to a 3-way valve 


When 
factory heating is desired, the valve is set to channel water 
through the exhaust-gas boiler, and from there to the re 
turn main leading back to the mixing tank. It enters neat 
the top where water for heating is being withdrawn. Under 
partial heat operation, and when jacket water heat is 
:mple, the exhaust-gas boilers can be isolated from the 
circuit on both the water and exhaust gas sides. 

When factory heating is not in use, its cooling effect 
on the water is lost. Necessary cox ling of water from the 
mixing tank as it goes to the engines takes place in the 
heat exchangers simply by running the raw water pumps 
to circulate water through the heat exchangers and coolers 

By using varying numbers of pumps and coolers it is 
possible to handle all load conditions. There is also ample 


standby cooling capacity. 


Compressor and Lube Cooling 
Air compressors and engine lube-oil coolers use a sep- 
arate set of pumps and coolers. This water has a relatively, 
low temperature. Pumps and coolers are again intercon- 
nected for flexibility and to guard against break-downs 
Starting controls for all pump motors and cooler fan 
motors are mounted on a common board situated at one 


end of the pump room. 
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English Electric, 6-cy!, naturally-aspirated, type-6RK diesels 
drive the 2-stage, 1000-cfm, air compressors through cushioned- 
drive flexible couplings. Air is intercooled and aftercooled 


Fuel Supply System 

Fuel is stored in vertical storage tanks situated outside 
the pump room. They are filled from railway tank cars by 
i motor-driven transfer pump located in the pump room 

From storage, fuel is then pumped by one of two smaller 
motor-driven pumps to a 400-gal tank placed high at one 
end of the engine room. This tank is equipped with float 
operated switches that start and st p the transfer pump 
This 
tanks for 


valve at each tank inlet controls the fuel level 


tank supplies individual 
ball-float 


Level is in- 


automatically. “master 


service each engine by gravity. A 


dicated by a dial-type float level gauge 


Switch Gear 

The alternator sets supply factory power requirements 
in conjunction with the 11,000-y grid supply. This outside 
supply is switched and transformed in the factory to 3400 
volts and fed to a central switchboard. Here the supply is 
paralleled with the diesel-generated power, also of 3300 
volts. 

This control center transmits power around the works 
via two sub-stations. In each, power is switched by circuit 
breakers and transformed down to a 400-y supply for gen 
eral distribution. 

s| he entire network provides a high degree of flexibility 
The 3300-y and 400-v switchboards have duplicate bus 
bars and selector switches along with emergency inte 
connections between the 400-y boards. 

soth the grid system and the diesel-generated electrical 
system are fully protected against overloads, grounds and 
other irregularities. A “mimic” diagram of the entire sta- 
tion network permits an attendant to see the exact status 
of operations at a glance. In case of faults, protective re 
lays operating on visual as well as audible signals, give 
warning and show the location and nature of the fault 


Compressor Plant 


with 
the alternator sets. However, they are separated from them 


The diesel-compressor sets are installed in line 
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by a spare foundation block which has been cast to a 
commodate an additional alternator set when required 
Between the « ompressor sets and the plant wall is an add 
tional foundation for future expansion of the compressed 
air system. 
English Electric 6-cyl, naturally-aspirated 
They 
428-rpm. In common with the LOSV units, these engines 


12 in Mar \ 


interchangeable between the two engine models, an im 


ty pe ORK 
diesels drive the compressors are rated 265 hp il 


also have a 10-in. bore and stroke parts are 
portant consideration from a spare parts standpoint in a 
plant of this size. In nearly all respects, they are identical 
in general design to the LOSV engines except, of cours 
for their vertical, in-line construction 


Alley MacLellan air 


coupled to the engines through Silentbloe cushioned-drive 


Two-stage and compressors are 
flexible « ouplings. The drives mount in pede stal bearings 
These compressors can deliver up to LOOO-cim of free air 
Incoming air is filtered. It is intercooled between the stages 
and then aftercooled before being piped to the man 


tank for 


throughout the factory 


distribution to the 


storage various 


services 

Load on each engine is equally distributed by a pedestal 
mounted master governor situated away from the engines 
The governol is designed to operate in steps of 4 psi from 
the maximum 120-psi 
LOO-psi. 


working 


pressure of down to 
Control is such that if two compressors are running 
one can be operating at full load while the other is cut in 


or out by the governor to meet the excess demands on th 


loaded unit. In this manner, any number of compressors 


can be put into service in sequence as the load increases 
to maximum demand, 

By manual adjustment of an overriding mechanism on 
the governor camshaft, the sequence can be set to start 
with any selected engine. In this way, operational hours 
and engine loading can be equally distributed over all 


of the engines 


Auxiliary equipment for the compressor sets is gen 
erally similar in make and type to that for the main 
generating plant. This is another desirable feature from 
the parts stocking and interchangability viewpoint 


A General Impression 

The plant is attractive from both the functional and the 
appearance standpoints, The neat and tidy appearance of 
the station as a whole is everywhere evident. For example 
floors are covered by red quarry tile unbroken by the 
conventional checker-plating to cover pipe trenches. All 
engine piping is installed in a basement around the entire 
foundation blocks. Access is through three conveniently 


positioned trap doors. 


The design for ease of maintenance, degree of parts 


interchangeability, and interconnection for operational 
flexibility are all functional advantages. Grouping of con 
trols, protective and alarm systems, and complete instru 
mentation follow out the pattern. The result is an attrac 


tive and efficient plant 





Ring Groove Condition Is Important 


Unhappy with ring life? Don’t be hasty to blame the rings; it may be 


the condition of the grooves. If misshacen or worn, 


no ring will function properly. 


ANY times, consideration is given to fitting the ring 


to the cylinder or liner, overlooking whether the 


piston groove will offer a good flat surface, allowing the 


sides of the ring to face or mate. Regardless of the perfee- 
tion we achieve in the manufacture of rings, they will not 
perform satisfactorily when installed in worn, nicked ot 


irregular grooves. (see drawing A). 


Zy 








Drawing A 


All piston grooves develop a ridge or lip on the lower 
side after the rings have been in use any length of time 
The lower edge will also show a taper due to ring action, 
breathing or ring flutter. 

A worn ring, will not ride the ridge in the back-bottom 
corner. But when the ring is replaced with a new, radially 
thicker, unworn ring, the back of the ring will strike 
and ride the ridge. It cannot, therefore, properly face on 
the groove. When you add this to the fact that the groove 
is also tapered and nicked, you encounter a condition 
where the new ring cannot perform properly. 

The ring must seat itself on the lower groove-side as 
side, 


well as to the liner or cylinder wall. On the liner 


the ring is given an assist by having the piston travel wear 
in and mate its outside diameter to the cylinder wall. The 
side of the ring does not receive this much wearing action. 
A perfect ring made to close tolerances will work only as 
well as groove condition permits. 

Usually rings are required to have greater radial thick- 
ness than face width. This makes it most important to 
have the sides of the ring properly mate with the sides of 
the groove. Compression or blow-by leakage on the bot- 
tom, side of a poorly mated ring and groove is greater 
than the combined leakage of the open ring gap plus any 
leakage past the ring face. Therefore, rings must seal on 


the lower side of the groove. (See Drawing B) 


Compression 
or 

Blow-By 
Leakage 





ning Drewing B 


What To Do 

A worn piston groove should be re-machined to provide 
a true, flat surface for the ring. Eliminate the back ridge 
by widening the full groove depth to accommodate the 


new unworn ring, with its greater radial thickness. 
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The extra width ring costs no more than the standard 
width, within limits. Customers are not forced to use a 
standard shelf-stock size width. 

By following careful maintenance of piston ring grooves, 
an accurate and continuous seal or mating of the lowe 
groove side can be had. This will stop blow-by, thereby 
reducing fuel and lube oil costs. Ring and liner wear will 
be cut down as well as the expense and down time for 
re-ringing pistons. Rings will last longer, as they will not 
contact or strike on the ridge or shoulder of groove, thus 
reducing ring breakage. 

When the rings mate exactly on the groove sides, a 
material reduction in overheating of rings and pistons will 
occur. Rings will hold tension longer and give much more 


life and service. 


Why It Happens 

Let's look at the reasons why piston grooves wear, and 
become unsuitable for ring installations. 

In general, we know that the operating conditions of 
the engine has a great deal to do with the piston groove 
and ring wear. 

Entering the picture are such factors as: 

a. Is the engine carrying serious overloads? 

b. Is the engine underloaded ? 

Is the engine running continuously or does it have 
to start and stop intermittently, causing it to start 
up cold with condensation trouble and with cold 
lubricating oil? 

Type of fuel and lube oil used. 

Rate of lubrication, and temperatures carried for 


lube oil. 


One of the greatest enemies of groove and ring life is 
blow-by. This ring leakage is a source of maintenance 
troubles, as it causes the oil film to be destroyed. 

This blow-by can be controlled by the proper seating 
of the rings to the face of the cylinder, to the ring groove 
and most important, by the use of a ring that closes up 
ring gap, preventing costly gap blow-by. 

Perfect combustion should be maintained and all fuel 


completely atomized. The fuel injection nozzles should be 


kept in top condition and the timing and the pressures of 


Controlled 


perature of the lubrication oil is important, as well as the 


the engine should be checked carefully tem 
temperature and suitability of the cooling water. Intake 
air should not be contaminated. 

Air. lube oil and fuel filters are a big factor in correct 
ing many of these troubles and help greatly to provide a 
clean, efhcient running engine 

Piston grooves are affected to an important degree by 
the type and make-up of the cast iron used in the piston 
ring. Some rings are made of coarse, large-grain structure 
with a lower Brinell hardness. Some have a higher porosity 
due to make-up of the foundry pour. These will carry 
lubrication more readily due to the absorption of the oil 
into the ring itself. One of the various surface treatments 


will also help in this regard. 
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Piston groove wear is also affected by the amount of 
tension built into the ring and the amount of free gap 
allowed. Both toe much and too little ring tension are 
bad. Tensions may vary with type and size of engine, and 
the builder’s recommendations should be followed 

Piston rings should be installed to allow sufficient side 
clearance. They should not bind or stick; yet at the same 
time allow compression gases to enter on the top side of 
groove and in back of the ring. Clearance should be suf 
ficient to allow a normal amount of lacquer, sludge ot 
carbon deposits to form without having stuck rings. Side 
clearances vary, and should receive careful attention at 
all times. 

There is no set rule governing the practice of when 
a groove should be re-cut or trued up, or the piston 
st rapped. This rests upon the judgment of the operator 
There 


‘ mnsidered. 


are times when expediency will have to be 


lo emphasize the importance of securing the very best 


grooves for the operation of the rings, a few general rules 


should he followed: 


|. The ridge should be eliminated on the groove when 
it prevents a new ring from facing squarely on the 
lowe! groove side. 

The groove should be re-cut when it develops bad 
nik ks or broken down edges 


The groove should be re-cut when the lower face 
develops a taper, making it impossible for the ring 


to face flat. 


A rough rule is to re-cut the groove to oversize when 


the side clearance increases 0.005-in, to 0.008 in 


above the original specifications 


There is also an important maximum width to which 
the groove should be re-cut, as a wide ring can cause 
undue cylinder wear and can also cause the piston 
lands to be weakened by using up too much piston 


stock. 


Most operators allow more groove width on the top 


ring grooves and less clearances on the bottom, or 


oil LPrOOoVes 


Summary 


lt is generally true that the proper ¢ not 


phasis hae 
More ac 
kept when rings 


been placed on the importance ol groove weal 
and detailed should be 


to record the amount of 


cural records 


are installed roove wear and 
side clearances of 


Che operator should not think of ring 9 


rings 
| 
on 
Groove wear can be of much greater importance ind more 
costly (,roove condition aflects both ring and hiner life 
and hence general engine performance 

He should not place a badly damaged 


new ring in a 


groove and evaluate the ring on the basis of performance 
received. He must temper his judgement with his knowl 
edge of the groove’s condition and the environment in 
which the ring must work. Only then can 


you get a true 


picture of how your rings are doing 





These lrontite taper plugs, made of high quality cast iron with a lot of nickel and chrome, are available in 12 sizes. They're 
designed for easy peening without chipping or breaking off. They expand and contract at same rate as all diesel blocks and heads. 


“‘Cold’’ Crack Repairing 


Ready-made repeir kits and materials eliminate the headaches of the old- 


fashion method of “sewing up” cracks in cast iron diesel engine components. 


VER “sew-up” a cracked head, block, or manifold? It's 
one of the oldest repair techniques, but like all time- 
tested processes, it has undergone improvement and been 
made easier, One method that has brought this old tech- 
nique up to date is that developed by the Salsbury Corp. 
of Los Angeles. It has done this by furnishing ready-made 
kits which eliminate many headaches of the old-fashion 
way. 

Like the ready-mix that you buy for making cake at 
home, these kits supply all “ingredients” necessary to 
complete the job. Specially-designed kits are available 
for reconditioning cracked and worn cast iron components 
of any diesel engine. The job is done easier and the results 


are reproducible. 


lrontite Tool Kit 

Today, thousands of diesels are in operation with parts 
reconditioned with tools and materials in this kit. After 
locating and determining the extent of the crack, kit-tools 
are used to drill, ream and tap holes along the crack. 
Threaded, special-alloy taper plugs are then screwed into 
the holes. Protruding ends are sawed off, peened and 
ground smooth. 

By proper use of the tool kit and taper plugs, permanent 
repairs can be made on such parts as heads, blocks and 
manifolds cracked by excessive heat or cold, vibration, 
impact or casting failure. Let’s see how the tools and 
other materials in this kit make the Lrontite crack-repair 


method a success. 


“Cold” Crack-Repair Method 


Locating cracks.-\t's important to know the full extent 


of the crack so that it is prevented from going any further. 
This is found by use of a small, powerful magnet and 
finely-ground metallic powder which is sprinkled over the 
suspected area after it is cleaned. The crack is outlined 
on the casting surface by distinct ridges. 


Drilling holes. 


a time. A drill jig with reversible, heat-treated slides ac- 


Holes are drilled and processed one at 


commodates various sizes of special drills provided. Drill 
diameters, of course, are correlated with plug sizes. The 
size chosen depends on the crack dimensions. Long drills 
are also available for hard-to-get-at holes. One valuable 
tool is a 9-in. extension grinding tool designed for use in 
locating centers. It mounts in a drill and is well suited 
for spotting holes in hard-to-reach places. 


After drilling, the hole 
is reamed with a taper-pin reamer which makes tapping 


Reaming and tapping holes. 


easier and prolongs tap life. The hole is then threaded 
with a high-speed tap. 


lrontite taper plugs.—Depending on the size of the hole, 
one of 12 available plug sizes is screwed tightly into it 
These plugs are scientifically designed and carefully ma 
chined with a properly calculated taper and close thread 
spacing. This is to insure best holding quality regardless 
of temperature variations, vibration or impact, Contrast 
this with the threaded rods (often hand-threaded) which 
are used in the old “crack-sewing” method. 

The straight threads on these rods are only as good 
as the thread fits—and these are often pretty loose. Even 
after peening at the top, these rods may be loose in the 


hole 


factor tending to loosen the rods in the hole is the uneven 


especially after the engine runs a while. Another 
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Section through cylinder head shows 
injector rea before machining for 


large plug in 
velve seats. 


expansion of the rod materials (cold rolled, brass, bronze, 


etc.) compared to the engine cast iron. 

Irontite plugs are made of high quality cast iron with 
a lot of nickel and chrome. They have a coefficient of ex- 
pansion and contraction almost identical to that of all 
diesel engine blocks, heads and manifolds. Yet they are 
so malleable that when peened they blend and integrate 


into the engine casting. 


Sawing off plugs.—After the plug is installed, the sec- 
tion extending above the casting surface is sawed off with 
a tempered-steel saw, or if possible it is twisted and broken 
off. The tempered-steel, key-hole saw in the kit is of the 


replaceable-blade type. 


Peening of plugs.—To give a smooth, even finish and 
assure an almost invisible repair job, the plugs are peen- 
ed after being cut off. The air hammer and peening tools 
in the repair kit can be used in a straight line or at right 
angle making it possible to work around corners. The 
hammer weighs only 36 ounces, hits at a rate of 6000 
times per minute and has an air regulator for adjusting 
the striking power. 

The procedure of drilling, reaming, tapping, inserting 
plugs, sawing and peening is repeated for the entire length 
of the crack making certain that the crack is laced solid 
by plugs over-lapping each other. The crack must be stop- 
ped from further progress by putting a plug in the casting 


beyond eat h end of the crack, 


Grinding plugs.—-Abrasive stones are used to grind 
down rough surfaces after peening. Grinding sleeves of 
10 to 60-grit can also be used in conjunction with the 
abrasive stones. Both the stones and the sleeves can be 


used with any high-speed electric or air drill. 


lrontite P. C.—The final step in permanently repairing 
a cracked block or cylinder head is the use of Irontite P. C. 
(protective coating) in the cooling system. It’s purpose 
is to seal tiny cracks too small to be seen and form a pro 
tective coating against rust, corrosion, pitting, scale and 


electrolysis. 
Other Uses of Irontite Plugs 
lrontite plugs are also used for special repairs on in 


jector hole areas. Use of small plugs in cracks around the 
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Taper plug in injector area of this cylinder head blends so 
well with the metal cround it that it is almost invisible 


cut-away section under the injector area is not satisfactory 
On the other hand, drilling out the entire cracked area 
and replacing with a large, high nickel-alloy plug has 
resulted in a remarkable increase in cylinder head life. 

W hen doing this, it's a good idea to cher k for crac ks 
around the valve seats, If a crack extends down into a 
valve port, drill and insert small plugs in the end of the 
crack. Then lace up using two or three more plugs. Place 
the last small plug where the crack meets the large plug 
(might meet at base of valve insert counterbore). Then 
saw off, peen and grind the small plugs. 

In many cases, large plugs have been used on new as 
well as used heads to prevent cracks and otherwise length 
en their life. For example, let's take a head that’s been 
surface ground or planed a few times and the under 
side of the injec tor hole cleaned to make a good seat for 
a copper nose. Often the injector will protrude too far 
through the head. Unless some provision has been made 
in the design to permit correction of this, the head may 
be scrapped even though it’s not cracked 

But by installing large plugs and machining the under 
side of the hole to original sper ifications, many additional 
thousands of miles of operation have been obtained from 
these heads. This type of repair has been so successful 
particularly on GM and Cummins heads, that many firms 
who previously preheated and welded them are switching 
to the lrontite method. This cold-working process avoids 


distortion and cuts the amount of machining required 


Conclusion 
Over 80° of all California AREA 


cessfully using the lrontite method to recondition blocks 


members are eu 


and heads and to increase their life. One outfit alone, the 
West Head Shop in Los Angeles, has used this method 
in repairing over 5000 dicsel heads and blocks in the past 
four years. This saved the customers (large fleet owners) 
over one half-million dollars since they would have had 
to replace these parts with new ones 

However this method of repair is not restricted only 
to smaller high speed engines In fact. two of the largest 
railroads in the West are elready repai:ing Aleo and EMD 
cylinder heads by this method. This method is also being 
industrial engines, et 


used on marine, stationary 





4 Big WAUKESHA V-12 
—-—-Tanbodierela—— 


Power this NEW OFFSHORE DRILL RIG 


! 
j 
) 
} 


@ This elevated deck offshore 
barge was built for the California 
Co. by Avondale Shipyard; drill- 
ing equipment and operation by 





the Noble Drilling Corporation. 
Oil men who have seen this re- 
markable equipment were much 
impressed by the array of big 
Waukesha Turbodiesels which are 


the prime source of power. 


WAUKESHA MOTOR COMPANY 
WAUKESHA, WISCONSIN 


New fork * Tulsa * Los Angeles 
The 4 big Waukesha VLRDBSU 5788 cu. in. Turbodiesels 319 
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service section 


Recent engine and equipment modifications, 
procedures and recommendations straight 
from the different manufacturers to you 





























Open Type Fuel Injection Nozzle Valve 
Field Package For I-H Engines 

An open-type fuel injection nozzle 
field-package, 271 745 R91 is released 
for all I.H. diesel engines in order to 
provide a field package that will per- 
mit replacing orifice type valves with 
new open type valves. 

Each package (271 745 R91) serv 
ices one cylinder, therefore, four (4) 
packages are required for four (4) 
cylinder diesel engines and six (6) 
are required for six (6) cylinder 


diesel engines. 


The use of package 271 745 R91 
necessitates the modification of all old 
nozzle bodies. See modific ation 
diagram. 


fuel 


valves should not be intermixed with 


Open-type injection nozzle 

old-type fuel injection nozzle valves. 
The open type fuel injection nozzle 

field package is composed of: 

One 271 738 R11 nozzle valve as- 

sembly; one 271 734 RI nozzle valve 

744 Ri 


spacer; four 37 148 D nozzle gasket; 


sleeve; one 27] 


and one modification diagram. 


nozzle valve 














P&H Roosa-Master Pump Drive 


The pump drive is designed to be 
removed from engine without remov- 
ing the flywheel housing assembly. 

To remove the injection pump and 
injection pump drive shaft the fol- 
lowing procedure should be used. 

1. The engine should be set at 16 
before TDC on No. 1 cylinder. 

2. Remove the crankcase breather 
and oil separator assembly. 

3. Mark camshaft gear and pump 
drive gear with suitable marking so 
that same gear relationship will be 
restored when reassembling. 

1. Remove throttle and shut-down 
cables, 

5. Remove nuts which secure pump 
to drive and remove pump. 


6. Bend ears down on lockwasher 
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and remove nut which secures pump 
drive gear to pump drive shaft with 
a |-] 


7. The pump drive shaft can now 


16-in, offset box wrench. 


be removed from the drive housing by 
removing the shaft toward the front 
of the engine, 

When reassembling shaft into drive 
housing, Batco 


X0401 


When a new shaft is installed, try i! 


pac k grease No 


between seals on drive shaft 


in gear bore without the drive key t 
see if it fits correctly. If drive shaft 
fits tight, polish slightly so there'll 
be no difficulty when shaft is inserted 
into gear with Woodruff key in place 

With TD 


on No. 1 cylinder, the key-way in the 


engine at 16° before 
pump drive gear will always be up. 


When inserting drive shaft, be sure 


there is a good fit between the Wood 
ruff key 


in the gear so key is not pushed out 


in drive shaft and key-way 


Line up marks on camshaft and 


pump drive gear so they are in same 
: 


location as when applied in step No.3 


lo time injection pump, set fly 
before TDC on No. |] 
cylinder Pump should be in position 
for delivery of fuel to No 
To check, 


line and observe if hydraulic 


wheel at 16 


| f ylinae t 
1 fuel 


he ad Is 


remove screw tor No 


indexed to deliver fuel. Remove pump 
cover, Install pump and rotate until 
mark and governor fly-weight hous 
ing is in line with sight gauge secured 
to the side of the pump housing. When 
the mark is in line with sight gauge 
secure pump. 
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Caterpillar Precombustion Chamber 
Gaskets 


New cadmium plated, ingot iron 
gaskets are used between the precom- 
bustion chambers and cylinder heads 
of D326 and D337 engines. 
The gaskets now used are 


than the 


softer 


former gaskets and more 


easily conform to the seats, pl viding 
bet er sealing. 

It is not necessary to lap these 
gaskets into plac e. Gaskets of the new 
earlier 


material are available for 


D326 and D337 engines. 





New Bearings For Alco Model 244 


Grooveless center main bearings 
and partially grooved connecting rod 
bearings are now available for the 
Aleo Model 244 engine. These new 
bearings are expected to have a con- 
siderably longer life and to provide 
much 


greater reliability than the 


former bearings. The reason is that 
the new designs provide thicker oil 
films. 

For example, at the various pre- 
vailing operating temperatures, the 
oil film at the center main bearing 
position is now 70% thicker than be- 
fore through all four strokes. Similar- 


ly, the partially grooved connecting 


rod bearing results in an 80% in- 
crease in thickness of the oil film at 
the crank pins. 

Alco expects the new bearings to 


have an important advantage over 
previous bearings that have been ap 
plied to the 244 engine. Where before 
a new design would be beneficial in 
certain applic ations only, it is expect- 
ed that this latest advance will be a 
positive improvement in all cases. 
Grooveless and partially grooved 
bearings are not new in internal com- 
bustion engine design. The new bear- 


ings are the results of months of test- 


Bore view and back view of main bearings. 


ing which were necessary to insure 
the proper application of the groove- 
less and partially grooved bearings to 
the Model 244 engine. 

Another requirement was that the 
crankshaft be redesigned. Formerly, 
oil for the pistons adjacent to the cen- 
ter of the engine entered the crank 
shaft at the center main bearing, flow- 
ed through drilled passages in the 
shaft, entered the connecting rods at 
the crankpins and flowed through the 
connecting rod passages to the 
pistons. 

The grooveless bearing does not 
permit oil to enter the crankshaft at 
the center main bearing so that the 
new crankshaft must conduct this oil 
from other main bearings. 
Alco has 


improvements for the Model 


In the past, introduced 
man* 
244 engine, including the Ni-Resist 
and the Alco 510 
ver, Alco 


‘ 
r 


manifold water 


cooled turbochar sincerely 
believes however, that customers will 
consider the grooveless center main 
and partially grooved connecting rod 
bearings to be the most important 
single improvement to date. 

Alco 
mends that, provided an engine has a 
crankshaft with the 


sages, these new center main bearings 


therefore strongly recom 


proper oil 


pas- 


and connecting rod bearings be ap- 


Upper & lower bore view of conrod bearings 


plied at the next bearing change-out. 
Even if the crankshaft design will not 
permit the use of grooveless center 
main bearings the partially grooved 
connecting rod bearings can be ap- 
plied provided the crankpin is in good 
condition. 

When applying the new bearings, 
special attention must be given to the 
crankshaft journals to insure that the 
suriace is in new condition and does 
not have the slight ridge that is often 
present at the position of the full 
groove on the old bearing. 


The 


proper catalog number and order 


following list indicates the 


ing information for the new type 


bearings. 


Center Main Bearing Shell 
Cat. 21410336 
Connecting Rod Bearing 
Shell, Cap—Cat. 21710243 
Connecting Rod Bearing Shell, 
Rod—Cat, 21710244 


Important: To determine the cor- 
rect shell locating key and tool to or 
der, refer to Aleo Equipment Bulletin 
No. &. 

For 


further ordering information 


about these grooveless center main 
and partially grooved connecting rod 
bearings, contact Alco 


your nearest 


regional office. 


Upper & lower back view of conrod bearings 
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news of our industry 


Worthington’s Latest Engine Design 
The Worthington W9 engine is designed as a 
power source for auxiliary or main power at 
peaking, or at continuous levels for industrial 
and institutional power requirements. The unit 
is rated high in terms of power per unit size 
The W9 “Power Package” is a small, heavy 
duty, four-cyele compact unit with 400 to 
1400-hp ratings for power in service, wherever 
er onomit ai power! Is desired | ully assembled 
before delivery, even alignment is done at the 
factory, minimizing time and expense 
Constructed for continuous service, the 
Worthington W9 is designed for high-output 


turbo-charged operation 


Diesels for Salvage 
Timber losses in one of Idaho's worst burned-out 
areas are being materially offset by salvaging op- 
erations. One froup of independent loggers, 
shown in picture, are employing a truck-mounted 
Lorain log loader, and salvaging up to 35,000- 
board feet of lumber every day 

The loader is powered by a 3-71 Detroit Diesel 
engine. This 2-cycle unit is rated 75 to 101-hp. 
The small diesel engine supplies power econom- 


ically enough to salvage the timber at a profit 


Second RV-16 to Arabia 
A second RV-16 Enterprise diesel engine has 
been purchased by Saudi Arabia 

This engine will add 3,000-kw to a plant 
in the city of Riyadh. Thus, these two engines 
become the 25th and 26th Enterprise engines 
bought by a Middle Eastern power since 1947. 

The turbocharged RV-16 has a maximum 
rating of 7,700-hp, and is claimed by the manu 
facturer to be the world’s most powertul diesel 
engine for its size and weight 

Iwo powerhouses in Riyadh now have nine 
Enterprise engines in service, totaling 7,000 
kw. The two RV-16’s alone will nearly double 
that. 
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news of our industry 


Alco Expansion 

The completion of a $2 million 
building and expansion program at 

Beaumont, Texas, plant was an 
nounced by Alco. The remodeled 
plant will substantially boost produc 
tion of heat exchangers and oil field 
equipment, Company officials point- 
ed out that this is merely the first step 


of a planned expansion. 


Mexican Subsidiary 
American Brake Shoe Co. is estab- 
lishing a Mexican Subsidiary for the 


manufacture of brake lining. 


Allis-Chalmers Credit Corp. 

Designed to boost sales, A-C Mfg. 
Co. has set up a subsidiary. It was 
formed basically to furnish financial 
aid to dealers of farm equipment and 
construction machinery. 


Impact of the Highway Bill. 


QBOECGGOBO 


NEW 


ON 


THE 
JOB 


RECORDS 


“MORLIFE clutch 
has gone 651 
hours without 
slipping or 
adjustment.” 


“MORLIFE clutch 


working in 
sond.” 


*“*MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment.” 


“MORLIFE clutch 


Every day, earth mover, truck, tractor, grader, shovel, crane, dozer, oil field 


and power unit operators are establishing NEW on-the-job RECORDS with 
MORLIFE* CLUTCH equipped machines. They report more continuous hours 


month, instead 
of daily.” 


of heavy-duty, off highway work. with fewer clutch adjustments, than ever 
before. Some of the latest records will be featured in the Rockford Clutch 


booth at the Road Show in Chicago 


VYlew MORLIFE* CLUTCHES 


*“*MORLIFE re. 
quires lighter 
hendle pull and 
one tenth the 
adjustments.” 


and CLUTCH PLATES Give- 


MORE Clutch Life (400% MORE) 
MORE Torque Capacity (100° 


“MORLIFE pulls 
horder and lasts 
six to ten times 


MORE) 


MORE Heat Resistance (50°% MORE) 


Get full information about this record-breaking improvement in heavy-duty 


clutches by writing Department E. 


""Wen't buy « 
unit thet lan't 
equipped with 
Durable MOR. 
UFE clutch.” 


ROCKFORD Clutch Division BORG-WARNER 


1301 Eig hteenth Ave., 


Export Sales = Warner International 


Rockford, Illinois, U.S.A. 


46 So. Wabash, Chicago 3, IN 


68006068 
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Projected Spending 

According to a McGraw-Hill survey, 
nearly $39 billion will be spent for 
new plants and equipment in 1956 
and advance plans for 1957 are al- 
most equal to this. 

Now’s the time to start thinking 
about that extra sales and service, 


boy 5. 


Nebraska Tractor Test 

1955 marked the end of the 36th 
year of tractor testing at the Uni- 
versity of Nebraska. During this time, 
a total of 570 tests were completed 
and reported. 

Since the tests began, not many 
major changes have been made in 
procedure. The 1956 code shows a 
few changes that should be of interest 


to manufacturers of farm equipment. 


In the Same Vein 

It is interesting to note that many 
advances and improvements made in 
the field of farm tractors have been 
reflected in the construction industry. 
Some pieces of modern construction 
equipment owe their beginnings to a 


farm-use design. 


European Market Good 
Harlow Curtice, after returning from 
Europe, stated that full employment 
and a rising standard of living in 
Western Europe are creating expand- 


ing markets 


Accreditation 

Utilities Engineering Institute, a 
home-study school located in Chicago, 
has been fuly accredited by the Ac- 
crediting Commission and Examin 
ing Committee of the National Home 
Study Council. Among the courses 
given at the school are several re- 


lated to the diesel field 
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What Do You Know! 


(Answers to Questions on Page 45) 


1. Both “a” & “c” are correct as they 
say the same thing in two ways. Re- 
striction of air flow due to poor mani- 
folding, valve port restriction, small 
valves, etc., will decrease breathing 
capacity and result in reduced air- 


fuel ratios. See article on Page 34. 


2. Correct answer is “b”. Power 
boost is generally proportional to the 
increase in air density. The air will 
heat during compression, becoming 
less dense. Thus, pressure increase 
must exceed the density increase. See 


article on Page 34. 


3. Correct answer is “a”. With im- 
proved combustion conditions (great- 
er air density is a factor) the pres- 
sure rise will be more gradual. See 


article on Page 34. 


4. Correct answer is “a”. If the heat 
exchanger isn’t cleaned immediately, 
the deposits will dry and harden mak- 
ing it very difficult to remove them. 
See Page 46. 


5. Correct answer is “c’’. Since insuf- 
ficient amount of solution may be 
used, “a” & “b” aren't a good 
criterion. When strength of solution 
remains constant, des aling may be 


considered complete. See Page 46. 


6. Correct answer is “b”. Condition 
of the piston grooves and side and 
back groove-clearances must also he 
checked. Worn or damaged grooves 
will result in blowby and possible ring 
breakage Wrong groove clearances 


will result in blowby, ring sticking, 


and damage to both rings and 


> See P; > 
grooves er Page 4. 


7. Correct answer is “c”’, Machining 
due to metal build-up and distortion 
is reduced. This method isn’t gen- 
erally used where high tensile strength 
is essential. Correct materials and 
tools must be used to do a good job. 


See article on Page 56. 
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WRITE FOR 
COMPLETE 
CATALOG 


[Lupricarors 


+-ACCURATE, 
CONTROLLED. 


oe), t9tCCL 


LUBRICATION 





The New 82-V vacuum pumping unit ‘with dry 
sight feed,” an exclusive Manzel development 
will end your liquid sight feed problems 

Install them on any existing Manze! lubricator 
Now — more accurate than ever it will pay 
you to get complete detailed information on 


this dependable, fileld-proven Manze! unit 


- 


CHEMICAL FEEDERS . LURRY PUMPS 


‘4 





new products 


Low-Cost Diesel Air Compressor 

JW Div. of Cerlist Diesel has introduced the JW-78 diesel-driven 
air compressor. The unit is rated 78-cfm, 100-psi, and is available 
in rubber-tired portable or stationary versions. 

Simplicity of design and rugged construction are features con- 
tributing to smooth operation, low maintenance cost, and long life 
The horizontal l-cyl engine, built at a right-angle to the single com 
pressor cylinder, has a common crankcase and shaft with it. This 
simplicity contributes to a minimum of service and downtime. 
The balance of the rotation forces is claimed to practically elimi 
nate vibrations 

Phe set has been tested for thousands of hours in a variety of 
climates and altitudes. Approximately $0.04 worth of fuel is con 


sumed per L000-cu ft of compressed air delivered. 


“Sausage’’ Grease Pack 
A recently improved 12-0z grease cartridge has been de- 
veloped by Standard Oil of California. 

A leaf was taken from the food processing industry 
in developing the Saran-enclosed “grease sausage”, pro- 
duced in a modified sausage packaging machine. Metal 
gromets close both ends of the package. 

When loading, the package can be stripped directly into 
the gun barrel, or the entire sausage may be inserted. With 
the latter system, the top of the cartridge is punctured or 
cut off. Gun is assembled, and the unit is ready for 
lubrication. 

In addition to loading simplicity, the package provides 


convenient, dirt-free grease handling. 


Camshaft Re-Manufacture 
Installation of a new-design extremely-large 
cam-contour duplicator by Cleveland Hone 
equips them to remanufacture any size or type 
camlobe to manufacturer’s standard lift. The 
machine is made by Van Norman. 

It is common practice to rebuild larger 
diesel engines. Since a camshaft rebuild is a 
necessary part of the complete job, there is a 


growing need for this service. 


November, 1956 








new products 


Porous Metal Filter Element 

For application in hydraulic and 
pneumatic systems, Arrow Sintered 
Prod. has released filter elements 
made of powered bronze to blueprint 
specs. 

Manufacturer claims his design 
allows a large filter area, controlled 
porosity, and depth of filtration. Filter 
element grades range from two to one- 


fifty-one micron size. 


Fuel Injection Tubing Rolls 
Random length coils of tubing, 
ranging from 40-ft to 60-ft, are now 


available from Superior Tube 








Company. 
In the past, the company had only 
tube lengths of a set size. Because of 


irregular cuts, this resulted in a size you can’t check air pressure 


able percentage of waste. 


Minimum orders are produced by by kicking al lire 


superior for as small as two coils. 


- » » And you can’t check bolt tension by ‘wrist feel.’’ 


Electronic Scales 


Fairbanks-Morse has introduced a That’s why top mechanics depend on 


the Snap-on* torqometer to take the 
basic types are available. \ gamble out of every operation where 

Full electronic, in which toad cells bolt tension is specified, like take-up on 
replace the conventional lever sys yy main bearings, cylinder heads, connect- 
tems, and Levetronic, in which a con wey ing rods and manifold nuts. 


new line of electronic load cells. Two 


ventional lever system is used with a 


And there’s nothing to it. Set the 
adjustable dial at the bolt tension spe 
cified by the manufacturer and tighten 

The electronic instrumentation FREE until the easy-to-read pointer reaches 
made possible with electronic weigh i zero or the bulb on the flash model 


ing dev ices streamlines weighing op- BOOK OF TORQUE lights. 
erations, according to F-M. SPECIFICATIONS Snap-on builds 39 torqometer mod 


els ranging in torque capacities of from 
Safety Detergent Your Snap-on man will be 0-30 in. Ib to 0-4000 ft Ib and 0-35 c« 
glad to give you a valuable kgs. to 0-280 m. kgs. Let a Snap-on 
free book listing torque spe man show you its advantages by dem 


bee cifications covering all makes onstrating a torqometer on your job 
been introduced by Oakite. The ma- of cars, trucks, tractors and 


load cell hooked in tension in the 


steelyard rod. 


\ solvent-detergent combining 


cleaning ability with safety factors has 


He will help you choose the right model 
for your specific needs 


terial has a flash point of 185°, Cleve- industrial engines. Ask for 


it along with new Snap-on 
land open cup, and an exposure toler along with ne po 


tool catalog or write direct 
to Snap-on. 


*Snap-on is the trademark of 


ance rating two and a half times 

j ‘ Snap-on Tools Corporation 
greater than trichlorethylene, and 
twenty times that of carbon tetra- 


chloride. 





A clear solvent designed for use 


where water can not be employed, it AP 
removes grease, oil, and smut from Ten Teese 


ponents. No rinse is needed. 8064-K 28th Avenue * Kenosha, Wisconsin 


engines, cabs, and electrical com- 
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FILTRATION VEWS 
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Filter to 40 microns, 
turn handle to clean! 


You can clean this 40-micron filter sim- 
ply by turning the handle at intervals—or 
turn shaft continuously with motor drive, 

It's Cuno’s SUPER Auto-Klean 
a completely new principle in metal edge- 
type filtration 


using 
- 


For « ompact, economical engine fue | and 


lube, machine-tool coolant and cutting 


fluids, 


oils, and a wide variety of process 


SUPER Auto-Klean offers: 


Complete protection 
cle larger than 
0.0015" 


against solid parti- 
10 microns actually 


Can't rupture or channel 


No cartridge changes~— just turn handle 


frequently to clean and, at intervals, re- 


move plug and drain ump. 


Low pressure drop — 5 psi drop with flow 
rate to 45 gpm for 8” long by 24” 
cartridge and fluid of 200 SSI 


diameter 


viscosity 


All metal construction available in stain- 


less steel for corrosion-resistance 


Standard housings available with Cuno’s 
standard AUTO-KLEAN housing 


also for integral sump mounting. 


: available 


Write today for complete data on this out- 
standing Cuno filter development, Ask for 
Catalog SAK-057, The Cuno Engineering 
Corporation, 9-10 South Vine Street, Mer- 





" oh pe pe 


AUTO -ALEAN ( edge type ° 
FLO-ALEAN (wire-weend) «+ 


WICRO-ALEAN (fibre cartridge 
PORO ALEAM (porous stainless steel) 
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news of our industry 


Standard on Cats 
Caterpillar is offering tubeless tires 
as standard equipment for many of 


its wheel-type earthmoving machines. 


Earthmoving School 

Anticipating a shortage of experi 
enced construction equipment opera 
tors when the highway program gets 
into high-gear, Greer Technical Insti 
tute has opened an earthmoving 
school. The school, using I-H equip 
ment, will teach men to handle a com- 


plete line of earth-moving equipment 


Dieselization Gives 
More For Less Cost 

Improvements in highway con- 
struction equipment, a great part of 
which has been made possible by 
diesel 


high-efliciency engines, has 


greatly reduced the mile-cost of 
American highways. 

Briefly summarized, the black line 
on the graph shows what the roads 
actually cost; the dotted line shows 
what we would be paying if we were 
still using the machinery that 
available in 1929, 


Since then, the diesel engine has 


was 


powered virtually all the machines 
used by the highway construction in- 


dustry. 


EFFECT OF IMPROVED EQUIPMENT 
ON HIGHWAY CONSTRUCTION PRICES 
i926 - 1929 — |0°0 


’ X 
en EXCAVATION / 
/ 
—— Trend dosed on | ae 
ec Nhe! average wd princes 7 
eons Theoretical trend j 
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Park 
DIE-FORGED 


CRANKSHAFTS 


1 ade 

































Are the 
Strongest “Links” 
in your Power 
Transmissien Chain 










For over 49 years, Park has 





specialized in the closed-die 





forging of crankshafts, connecting 





rods, camshafts, crankcase parts, 






main bearings, gears, pinions, 






axles and steering knuckles. 







Park's facilities include a com- 






plete die sinking shop, modern 





specialized heat treating equip- 





ment and experienced metal- 














lurgical and engineering staffs. 











Die Forging Specialists Since 1907 


THE PARK DROP FORGE CO. 


CLEVELANTI } >Hi 







CARBON, ALLOY AND STAINLESS STEEL 
CLOSED-DIE FORGINGS FROM 4 18. TO 
5000 LBS. 


ARPES Te 
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news of our industry 


Package Lubrication 
Multi-purpose greases are being 
marketed in easy-to store-and-handle 
cartridges. This has the advantage of 
keeping the grease free from con- 
taminants and loose dirt, as well as 
making it easier to make-ready lubri 
cation equipment. Multi-purpose lubes 
also reduce the possibility of incor 
rect greases being used. It is already 
popular on farm machinery, where 
there is a high incidence of dirt and 
grit, and is extending into other fields 


with similar conditions. 


Ten-Week Transportation Course 

The transportation center at North- 
western University has announced the 
presentation of its first General 
Course in Transportation, beginning 
January 7 through March 15. Said 
F. M. Kreml, director of the center: 
“The purpose of this course is to 
provide a broad understanding of the 
role of transportation in American 
life and the national economy. The 
course is a unique educational oppor 
tunity for men in junior executive 
and middle-management positions in 
the transportation industry, general 
business, governmental agencies, and 


the military”. 


tail | 
i J 
a 


to Fos; 


JOIN THE 
MARCH OF DIMES 


IN JANUARY 
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Engine Bearing Failure 

A recent bulletin from the Automo 
tive Engine Rebuilders’ Association 
reports percentagewise the major 
causes of bearing failure, as deter 
mined over a seven-year period by 
one rebuilder 

dirt 12.98% misassembly 

13.43%: 


lack of lubrication——10.07'% ovel 


misalignment 12.66‘. 


loading the engine —9.47'°: corr 
sion—6.335°: and peculiar failures 


5.005: 


CPR Reclaims Lube Oil 

A $150,000 lube oil reclamation 
plant, the first to operate on a full 
scale in Canada, is restoring lube oil 
for the Canadian Pacific Railway's 
fleet of diesel locomotives. It now 
takes about eight hours to process 
$75-gal (one days production of used 
oil): but the equipment ts geared to 
turn out three times as much on 
double shift if it becomes necessary 
The cost ibout half that of new 


Depots and 
Service Agents 


in over 100 Countries 


FUEL INJECTION EQUIPMENT DIVISION 


LUCAS ELECTRICAL SERVICES, INC. 
Head Office: 653 Tenth Avenue, New York 56, New York 
Gales Office: 14820 Detroit Avenue, Cleveland 7, Ohio 
West Coast: 5025-29 W. Jefferson Bivd., Los Angeles 16, California 
Canadian Distributors: 
joseph Lucas (Canada) Ltd., Head Office: 11 Davies Avenue, Toronto 8, Ontario 
Branch Office: 5401 St. Antoine Street, Montreal 50, Que. 


4.017441 





new products 


Fast-Action Shut-off Valve 

\ pneumatic pressure regulator 
and shut-off valve, operating with a 
closing time of 1/10th second, has 
heen developed by the Garrett Corp. 
Airesearch Division. The basic valve 
can be used as a reducing and shut 
off valve for any high-pressure indus 


trial gas system. 


ONE OR A DOZEN 
THE BEST VALUE 


Reciprocating Mechanism 
Cleaning Device 

Equi-Flex Products announces the 
development of a 360° non-clogging 
metallic rod wiper/scraper for strip- 
ping foreign matter from reciprocat- 
ing mechanisms. The manufacturer 
claims the dev if e will remove every- 
thing from road dust to paint, and is 
useful in industrial, agricultural, and 
road building industries where dirt 
act umulation can cause a main- 


tenance problem. 


MAXIM 


IN NOISECONTROLS | lLlENCER S 


The best value because Maxim, the pioneer 
company in silencing, can point to a store 
of practical experience second to none in 
the field of noise control... because Maxim 
can bring to your problems more years of 
research, engineering and design experi- 
ence. Whether your silencing application 
is standard or “special”, Maxim can do 
more for you. 


THE MAXIM 


Subsidiary of Emhart Manufacturing Cor 


Gentlemen: Please send bulletins on silencers for 


COMPANY 
ADDRESS 


| 
| 
| 
| Name 
| 
| 
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93 Homestead Ave., Hartford, Conn. 


« VACUUM PUMP DI 


© BLOWER INTAKES AND 
DISCHARGES Pe 


© STEAM, AIR OR 
DISCHARGES 


« JET ENGINE 
EXHAUST AND 


npany 


a 


Pressure Sensitive Tape 

A new kind of tape for industrial 
use has heen announ ed by General 
Tape Corp. “Tape 66” uses a poly- 
ethylene-surfaced cellulosic backing. 

The top surface of this tape is claim- 
ed to be resistant to acids and alkalis, 
impermeable to grease ind oil. and 
flexible at low temperature. 

At present, it is available to busi 


ness and industry only. 


Indium-Improved Solder 

Soft solders bearing the metal in- 
dium, in combination with tin, lead 
and silver, are being offered by Al- 
pha Metals. The metal is softer than 
lead, more lustrous than silver, and 
as untarnishable as gold. When used 
as a component of solder, it makes 
the solder harder and stronger, and 
more resistant to corrosion (especial- 
ly alkalis). Alpha can supply 12 dif- 
ferent alloys bearing indium, with 
melting temperatures ranging from 
243° to 599° F. 


Fast-Acting Impact Wrench 
Black and Decker has an impact 
wrench that hits maximum torque in 


six seconds. Torque is rated 120-ft lb. 


Portable “Skyhook” 

A portable, adjustable-height A-frame 
has been manufactured by B. E. Wal- 
lace Co. The standard model handles 
1000-lb with a working height of 10- 
ft: yet weighs only 53-lb. The legs 
extend by 6-in. steps to full height. A 
single guy-line can be attached to any 
convenient support. Item is fully pro- 


tected against corrosion in all weather. 
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ree new products 


New Pin Fitting Machine 

Model RM-100 has been added to 
the Kwik-Way line of Cedar Rapids 
Engineering’s engine reconditioning 
equipment. According to the manu- 
the 


parallel to the crank-pin bore with 


facturer, machine bores holes 
less effort and time than previous 
models. Time reduction is claimed by 
the use of rod and piston holding de- 
vices which work independently; yet 
use the same spindle and tool set-up. 
This eliminates fixture interchange. 
Bushing may also be examined with- 


out unclamping from the machine. 








New Model Crane 

Announcement of a new crane, the 
S-1510, was made by Coles Cranes, 
Inc. Designed to lift 15-ton at 10-ft 
a 30-ft boom, the mobile 


crane is low-priced, It is available 


re ws with 


either gasoline or diesel-electric 


powered, which eliminates clutches, 
maintenance and 


reduces operating 


costs. 
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Free-Wheeling Socket Handle 

Proto’s “Rotahead” takes the place 
of a '%-in. drive reversible ratchet 
and hinge handle combination. It is 
compact to get into tight places, and 
permits a new bite with only 12° ro 
tation. 

To operate, press the handle down- 
ward, and it free-wheels in either di 
rection to get a new bite. Release 
pressure, and head engages the drive 


plug to turn the nut. 


the PSB fuel 


Fordson Power Steering 

A hydraulic power-steering unit for 
the Fordson-Major diesel tractor has 
been added to the tractor 


accessory 


line of Sherman Products. It is a 


combination hydraulic servo valve 
and cylinder actuated by the pitman 
arm of the tractor steering column 


The the 
and shocks that normally tug at the 


unit eliminates side thrust 


wheel, and steering is considerably 


easier, 


Owners of International Harvester 
Diesels—the American Bosch PSB fuel 
injection pump can now be installed on 
your engines complete kits available 
for easy installation... for details, contact 
nearest American Bosch dealer or write 


American Bosch, Dept. SSS, Springfield 


injection pump 


UNEXCELLED 


... for performance and outstand- 
ing service—that's the acknowledged 
record of more than 100,000 American 
Bosch PSB pumps now in use. 


Here’s some reasons why! Simple 
construction... fewer parts... 
accurate fuel metering and distribution 
. « » positive governor control. . . re- 
placeable hydraulic head for fast 


field servicing. 


What's more—al! American Bosch fuel 
injection products are backed by a 
growing system of authorized service 
agencies, fully equipped to provide 
quick, efficient repair service. 

Unequaled value—for top diesel 
engine performance and economy of 
operation ...long trouble-free life... 
lower maintenance expense—nothing 


equals a PSB fuel injection pump. 


AMERICAN BOSCH 


American 


Division of 
Bosch Arma Corporation 


Springfield 7, Mass., U.S. A. 





Westinghouse Locomotive Repair 

| + “Specialized Repair Service for 

n e@W ite ratu re Diesel-Electric Locomotives” de 
st ribes two spec ialized repair plans to 


get equipment back in action fast. 


Expansion Joint Catalog Weldless Repairs 

has been published by Zallea Bros to iron and steel are described in a 
Designated Catalog 56, it covers the bulletin by Smooth-On Mfg. Co. 

design, manufacture and application Technical Bulletin 414 describes in 

of their line of packless, corrugated detail their method of making weld- 

expansion joints. The 72-page cata less repairs to iron and steel tanks, Water Softener 


They are the Unit Exchange Repair 
Plan and the Repair and Return plan 
Booklet is B-¢ 


log includes three new types conduits, containers and surfaces. bulletin has been released by the 

Cochrane Corporation, dealing with 
Field Filter-Improvements the hot lime-zeolite softeners they 
are discussed in Hilliard Corp’s bul- manufacture. The bulletin deals with 


letin F-152-] the operation, expected results, and 


Grease Bulletin 
describing Sun Oil Co’s stable, high 


melt-point grease (Sun N-52X grease). sin ae al : 
/ P b ° This describes the availability of chemical savings and simplicity of 


their new Hilite filter cartridge rela- operation. 

tive to present installations, as well 

as for new units. Detroit Diesel Generator Sets 
are described in a brochure outlining 

Torque Converter their complete line. It includes specs 

Engine Cooling Water bulletins 507 and 508 describe Twin and illustrations of over 25 radiator 

maintenane e Is explained and de- Dis s lines of single-stage and three and heat-ex« hanger cooled models 

scribed in a brochure printed by stage torque converters. ranging from 20 to 245-KW. Both 50 


Perry Filter. The booklet explains Construction and application de- and 60-cycle and direct-current units 


is called bulletin +47. 
Sun describes uses with bearings 
running at 250°F and sealed bearings 


running at normal temperature 


why you need filtration condition- tails are fully illustrated, in ranges for emergency standby and continu- 


ing, and how it is done by Perry. from 40 to 1000-hp. ous off-the-line use are represented. 


NO STALLING HERE 





DIESEL 





indicator 


Depend on TUTHILL 
OPERATES AT sit Lubrication Pumps 


To Keep the 
PRESSURES UP Wheels Turning 
TO 10,000 PSI 


Kiene valves have effective gas seal = Photo, courtesy Kahlenberg Bros. Co., Two Rivers, Wise 
both open and closed without pack- Tuthill pumps are built for uninterrupted service. They're just 


ing or glands. Operate against the equipment you can trust for such vital jobs as positive 


pressure will never blow open. lubrication on diesel engines and power units. The complete 


Small and rugged — 4'4” in length Furnished with male V2’ NPT line of Tuthill positive displacement, 


” tion. Other 
with only 3\4" circle of space for cheaaiie a Adapta- pumps includes automatic reversing pumps and stripped 


attachment. Kiene valves give better tions for most diesel loco- models for built-in applications. We specialize in short runs 
service under the most severe con- motive engines 


internal-gear rotary 





of special pumps for engineered applications 
ditions. Standard indicator plug and ; i , — . 
wing nut connection. SEND FOR BULLETIN Write for data on Tuthill Lubrication Pumps. 


v-10 TUTHILL PUMP COMPANY 


Dependab'ie Rotary Pumps since 1927 


KIENE DIESEL ACCESSORIES, INC. = ean tect eoth Street, Chicago 19, Minets 


10352 PACIFIC AVE, FRANKLIN PARK, ILLINOIS Canadian Affiliate: Ingersoll Machine & Tool 
Company, Ltd. Ingersoll, Ontario, Canada 
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REBORE CONNECTING RODS 


IN YOUR OWN SHOP DIESEL FUEL PUMP 


Caléb rating Stand 


FOR TESTING 
Bosch * Caterpillar * CAV 
Cummins * Int. Harvester Pumps 
All other Multi-Plunger ond Distributor Type Pumps 


® 3 Hp, 220 Volt Motor 
Speed Range 150-4000 
R.P.M 


GREENLEE 


HYDRO-BORER 
Vari-Speed Belt Drive 


Assures precise alignment. ) ences mn mF mo 

” speed change 
Accurate to .0003” T.LR. Teen Seed Drive 
Fast precision boring. 


Pumps may be driven 
from either left or right 
Bank of & Graduates 
swivel-mounted for 
quick, convenient emp 
tying by rotating lever 

Push-Button Control au 
tomatically deflects fuel 
into graduates for pre 
set number of revolu 
tions 

Fuel supplied from 
built-in reservoir by 
motor-driven pump 


i q Iwo replaceable car 
Quick, easy setups Two replaceable ce 
For any size rods. 

A money-maker in 
every engine shop. 


Mail Coupon For 
FREE BACHARACH INDUSTRIAL INSTRUMENT COMPANY 
Services Manuel 7301 Penn Ave., Pittsburgh 6, Pa 
—— Send me FREE copy of your Service Manual Bul, 697 
Send me Product Bulletin 695 on the Fuel Pump Stand 


z= GREENLEE BROS. & CO. 
GREENLEE 2171 MASON AVENUE 
a Rockford, Ilinois 


STREET 


| 

| 

| 

COMPANY 
| 

| 


CITY & STATE 


a 


Snow-Removal Equipment Encyclopedia of Amer. Assns. 








DCD now literature 


PM Check Lists 

Maintenance wall-charts and mainte- 
nance check-lists are available for a 
wide range of Caterpillar machines. 
Color-codes provide quick, easy ref- 
erence to lubrication and adjustment 


points. 


Standards on Anti-Freeze 

are available in the form of a 52-pp 
booklet from the American Society 
for Testing Materials. It is a com- 
pilation of ASTM method of tests, 
and contains 11 anti-freeze standards. 
It should be of interest to both user 
and produc er. Price: $1.50. 


National Fire Codes 

“The National Fire Codes”, a com- 
pilation of 174 fire safety standards 
as developed by the National Fire 
Protection Association, have been 
published by NFPA in a revised six- 
volume 1956 edition. Price: $6.00 per 


volume. 


Diesel Power 


“Do You Remember” (MS-1147) re- 
minds the public of last years snow 
conditions, and at the same time 
shows Allis-Chalmers’ line of snow- 


removal equipment. 


Flexible Chain Couplings 

The Morse flexible-chain coupling 
catalog has been revised. Specs, di- 
mensions, ratings and applications 
are given on series’ DSC, SA silent 
chain and DRC roller-chain couplings, 


as well as metal and plastic covers 


Brush and Commutator 
Maintenance 

are fully discussed in a_ booklet 
printed by Westinghouse. Written as 
a guide for the maintenance man, 
the 27-pp booklet is divided into 
three sections: maintenance require 
ments, factors accepting commuta- 
tion, and carbon brush materials. It 
outlines accepted maintenance pro- 
cedures and is illustrated with photos 
and drawings. 


is a business and reference dire tory 
listing more than 5000 associations, 
societies, and chambers of commerce. 
Published by Gale Research Co 


Temperature Controls Catalog 
describes the complete line of Ther- 


moswitch 


temperature controls of 


Fenwal, inc. It gives specs, per- 
formance data, temperature ranges, 
and other pertinent information, as 
well as the modifications that can 
adapt the Thermoswitch to varied 


applications. 


Handling Flammable Liquids 

in plant operation is discussed in a 
practical, non-technical explanation 
of their nature, and how they may 
he safely used. Three sections of a 
continuing series have been pub- 
“Flam- 


Characteris 


lished under the heading 
mable Liquids—Their 


tics, Hazards, and Safe Handling”. 
It is published by the Protectoseal 


Co. 





news of our industry 


Truck Research Planning 

Consolidated Freightways is ex- 
panding its research and planning 
operation. T. D. Taylor has been ap- 
pointed to the newly-created position 
Senior VP, and will concern himself 
research, de- 


with diversification. 


velopment, and planning. 


EMD “‘Remanufacture”’ 
EMD is emphasizing a new conc >pt 
of locomotive operation called reman 
ufacture, Kach locomotive carries a 
new unit guarantee, and remanufa 
ture is different from overhaul, o1 
“hack-shopping”’. 

EMD's shows that 
7756 of the 18,000 GM locomotives 


on he 


recent survey 
railroads will hit their over 
haul period in the next five years. Re 
manufacture would bring them up to 
date. EMD figures that part of their 
12% manufacturing facilities expan 
sion will be needed as this upgrading 


work dey elops 


Bidding on Quality 
Dr. Morris M. Cohn of New York 


City told the National Convention of 
the American Society of Civil En- 
gineers that the engineering profes- 
sion must not accept bids on price 
alone. It is a challenge to raise the 
“floor” on public works construction 
bidding by writing quality rather 
than “price-tags” into governmental 
specs. 


Sounds like a good idea. 


Mack’s “Bus of Tomorrow” 


In an effort to lure the commuter 
away from his automobile and back 
to the local bus line, Mack showed its 
“Bus of Tomorrow” to the annual 
convention of the American Transit 
Association in St. Louis. The vehicle 
took over a year to build (by hand) 
in Macks research lab from sugges- 


ATA committee. Mack 


prexy P. O. Peterson stated, however. 


tions by an 


that it is “purely an exploratory ven- 


ture in the field of bus design”. 





“MAMA AND BABY 
DOING FINE” 


. and of course 


BRIGGS FILTERS ON BOTH! 


First, Briggs lube filters were used 
on the MAMA LERE.. . and then 
came their new BABY LERE. It, too, 
was Briggs equipped because of .. . 
performance, quality and low-cost 
operation figures. Write for our new 
booklet ‘Water and Abrasives Re- 
moval from Fuel Oil of Sea-Going 
Vessels,’ and all of our up-to-date 
marine filtration data. 





MAIL THE 

COUPON. NO 
| OBLIGATION 
L 


| YES! 


Name 





Company 


for Potter Towing Co., Uniontown 


THE BRIGGS FILTRATION COMPANY 
WASHINGTON 16, D. C. DEPT. 140 





oe ae 


“Mama Lere" 


built by Nashville Bridge Co. 


Kentucky. 


“= 


WATER AND ABRASIVES 
REMOVAL FROM 

FUEL Ott OF 

SEA COME VESSELS 














Send me your booklet 
and marine data, now. 


How much of your engine main- 
tenance bill is due to repair of 
breakdowns that could have 
been avoided—i/ you'd had 


advance warning? 


At a fraction of that cost, Alnor 
Exhaust Pyrometers offer you a 
constant check of engine per- 
formance—advance warning of 


Cylinder Overload 
Scaled Jackets 
Detonation 


Preignition 
Clogged Ports 
Faulty Injection 


Get the best from your diesel— 
minimum fuel consumption pet 
horsepower and long service un- 
interrupted by foreseeable break- 
downs. Get constant protection 
of your engine, cylinder by cylin- 
der, with an Alnor engineered 
Exhaust Pyrometer System. 


Get Full information — Quickly! 
Your nearby Alnor Diesel 
specialist is conveniently listed 
in the classified directory. Ask 
him to help you select the 
Pyrometer and thermocouple 
assembly designed for your en- 
gine. Or send for Bulletin 4361 
with complete details of the full 
Alnor line of Pyrometers. 
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a Faster way 
to clean 
Heat Exchangers 


No need for resorting to laborious 
disassembling and hand-cleaning 
when your heat-exchangers become 
clogged. Now, you can clean them 
in place the modern Oakite way by 
merely circulating a solution of spe- 
cialized Oakite detergent through 
the tubes and shell! The soil is 
chemically removed—faster and more 
economically than any old-fashioned 
hand method. Check these other 
advantages: 


*% Thorough soil removal 
Cleaning action reaches all! areas 
Less wear and tear on units 
Reduces unit down-time 
Makes man-hours more productive 


Reduces consumption of fuel and 


cooling water 


Your local Oakite Technical Service 
Representative will be glad to give 
you more details. 
Call him today—or 
send for your FREE 
copy of illustrated 
F9442. 
There’s no obliga- 


pamphlet 


tion. Write Oakite 
Inc., 22C 
Rector Street, New 
York 6, N. Y. 


Products, 


wo 


_ OAKITE. 


ai 


zt0 INDUSTRIAL ¢,, 
Ani, 


" 
"ats . mernoos* * 


Technical Service Representatives in 


Principat Cities of U.S. ond Canodo 











Diesel Power 


pape new products 


Pocket pH Meter 

Scientific Instruments Division of 
Beckman Instruments is producing a 
versatile, low-price pocket-size pH 
meter for acidity-alkalinity measure 
ment. It is dependable and easy to 
operate. 

The pocket pH meter is a battery 
operated instrument that uses a com- 
bination electrode. 


to 12-pH. 


inexpensive batteries like those used 


Range is from 2 


It operates from simple 


in flashlights and hearing aids. 


LL] 


x3 


VIKING 
PUMPS 


Positive 


smooth ven discharge like you wi 


GOOD 


+ 


got with al Viking pumps pilus 


mp e size piping with | 


of bends 


good pumping aft lowest cost, on 


either thick 


or thin liquids 


lf you ere looking for these results 


specify Viking. To start, send today 


for Bulletin 56Sd 


& VIKING PUMP CO. 


CEDAR FALLS, IOWA, U.S.A 
In Canada it's "ROTO-KING” Pumps 
SEE OUR CATALOG IN SWEETS 


displacement pumps with 


east number 
and e bows means 


Portable X-Ray Inspection 
Periodi inspection of cylinders to 
confirm soundness of welds over en 
gine cracks is now 
X-ray. 
designed for 


accomplished 
portable Although originally 
Andrex 


portable equipment has extended the 


aircraft, this 


use of X-ray inspection to radiators 
manifolds, and various other welds 
pec uliar to the diesel engine The 
unit operates on any 1L10-v or 220-y 
power supply without special trans 
former. It can easily be transported 
anywhere. 
In picture, Andrex is shooting an 


aircraft cylinder. 





organizational news 


DeLaval Separator Promotes 
Dick Landis to the position of Assis 
tant General Manager of the DeLaval 
Pacific Company. 

Mr. Landis is an electrical engi 
neer, and a member of S.N.A.M.LE 
A.S.M.E., and A.S.L.E. He is also a 


registered professional engineer. 


Sharples Names 

Dr. Herbert Trotter, Jr., V-P of En 
gineering and Research, to the posi- 
tion Executive Vice-President. 


Worthington Announces 

F, Kenneth Morrison has been named 
President and General Manager of 
the Mason-Neilan Division of Worth 


ington Corporation. 


Here's Why 


PERFORMANCE 


IS BETTER 


WITH Chemex 
STARTER DRIVES 


It takes a truly outstanding product to re- 
ceive over 100,000,000 endorsements. Y et, 
that’s the number of Bendix Drives that 
have been installed. No other starter drive 
approaches this record of outstanding 


R. Landis A. D. Chamberlain 


F. Morrison C. Shenberger 


DeLaval Separator Appoints 
Alfred D. Chamberlain as Credit 
Frank Flagg 


Manager, succeeding 


who retired. 


Hercules Announces 
that Mr. J. L. 


with Cummins Engine Company, has 


Biasetti, formerly 


joined the Hercules Motors Corp. as 
an Executive Engineer. 


Nordberg Distributor 

in the Texas area is Diesel Engine & 
Equipment Service Company. They 
will handle Nordberg Power-Chief 


units. 


Erie Forge & Steel Announces 
that Charles A. Shenberger has been 
appointed General Sales Manager of 


the corporation. 


CHECK and COMPARE 


THESE FEATURES 


@ Starting motor can be mounted 
more easily and in more positions. 


@ Requires no actuating linkage— 


solenoid can be placed in 
convenient position. 


any 


@ Simple in design—has fewer parts 


— needs fewer adjustments. 


Drive for the most 


ECLIPSE MACHINE DIVISION of Bondi” 
ELMIRA, NEW YORK 


AVIATION CORPORATION 


Export Sales: Bendix international Division, 205 E. 42nd St., New York 17, N.Y, 


and dependable performance. 


performance. That is why, whatever your 
type of diesel or whatever its purpose, it 
will pay you to specify Bendix* Starter 


economical installation 


REG. U.S. PAT. OFF 
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organizational news 


Permatex Changes Address 


During October, The General Offices of the Permatex 
Company, housing its administrative departments and 
personnel, moved from. Brooklyn to Huntington Station, 


Long Island, New York. 


Harrison Radiator Personnel Changes 


Two top engineering personnel changes were announced 
at Harrison Radiator (GM). J. Ralph Holmes will assume 
the newly-created post Technical Assistant to the Gen- 


eral Manager. His former spot as Chief Engineer of the 


division will be filled by Lawrence A. Zwicker. 


Detroit Deisel Ups Field Staff 


The Detroit Diesel Division of General Motors has ex 
panded its administrative sales and service facilities by 
establishing regional operations in six key cities through- 
out the country. Headquarters for regional areas have 
been established within the last ninety days in New York, 
Atlanta, Detroit, Chicago, Dallas and San Francisco. 

In announcing the expansion program, Robert E. Hunt 
er, general sales manager, said the new regions would 
expedite and provide additional assistance to distributors, 
dealers, and boat builders in working out the ever- 
increasing power requirements of their customers 

Headed by a regional manager and staffed by sales 
sales engineering, service and office personnel, each of- 
fice will provide a basis for coordinating the entire sales 
and service efforts in the region. 

The eflect of the move will be to speed up interpreta 
tion of users’ needs, provide faster processing of orders, 
faster response to service needs, and further develop a 
consciousness of customer ne ds. 

All of the regional managers have held key posts at 
the home office in Detroit, and are well known in the 


diesel industry. There are: 


Diesel Power 


Where Economy and Efficiency 
are Absolutely Essential! 











ng Heat Exchangers 
Cool Municipal Power Engines 


There is an extra measure of responsibility which falls on 
equipment supplying the power and light for an entire com- 
munity. That is why all component parts of this equipment 
must be designed, engineered and manufactured by top spe- 
cialists in their field. With this in mind, Corning, Lowa, offi- 
cials specified Young Heat Exchangers for its municipal power 
plant engines. Young Heat Exchangers have a far-reaching 
reputation for dependability, compactness, low first cost and 
economical operation. 


Cut-away view above points to good reasons for specifying 

Young Type R Heat Exchangers . . . 
A—removable tube bundle permits outside and inside of tubes 
to be readily inspected and maintained. B—piping remains 
undisturbed while removing bonnet and bundle. C-—tubes 
rolled into header and mechanically expanded to form sturdy, 
reliable joint. D—bundle made of non-ferrous materials for 
fresh or salt water installations. &—baffle spacing engineered 
to provide proper turbulence of fluid for maximum heat trans- 
fer. F—for horizontal mounting; flat end plate for vertical 
mounting also available. 


Put Young (alent: 


to work for you... 


Solving heat transfer problems is what we do 

best because it is our very reason for being. You, 

too, can harness the power of Young engineering Write for free 
talent. Write, wire or call without obligation. catalog No. 1149 


416-4. 


RADIATOR COMPANY | 





RACINE, WISCONSIN | 


' 
Geta WEAT TRANSFER ENGINEERS FOR INDUSTRY, 


Heot Tronster Products for Automotive, Heating, Cooling, Air Conditioning Products) 
Aviation and Indusiriol Applications, for Home and Industry. 


Executive Office: Racine, Wisconsin, Plants af Racine, Wisconsin, Mettoon, Mineis | 


75 





ADVANCED... 


The Westinghouse electric governor features 
isochronous paralleling of two or more units 


Automatic isochronous load sharing by two or more 
engine-generator sets is now possible with the new 
Westinghouse electric governor. Combined set 
operation has the same precise performance as dur- 
ing separate unit operation. 

Governor has no electronic tubes, works on zero 
speed regulation, Up to five per cent adjustable speed 
regulation is available for conventional parallel 
operations. 

Suitable for diesel and gasoline engine-driven 
generator sets from 30 kw through the largest sizes; 
50/60 cps or 400 cps. Designs available to meet full 
military environmental requirements, For complete 


details send coupon below. }-21966 


WATCH WESTINGHOUSE 


WHERE THE FUTURE IS ALREADY IN PRODUCTION! 


Westinghouse Electric Corporation 
3 Gateway Center, P. O. Box 868 
Pittsburgh 30, Pa. 


Please send me a copy of Descriptive Bulletin No. 21-000 
NAME TITLE 
FIRM 
ADORESS 


cary 


HARTRIDGE 


ELECTRONIC ¢ 


DIESEL INJECTION + 

TEST & SERVICE EQUIPMENT 

Hartridge Electronic Test Benches 

have all the facilities fast ane 

uwcurate adjustments t 

liesel fuel pumps 

@ Abundant Power with infinitely Variable 
Speed Range 50-4000 +.p.m 

@ Electronic Phasing the ultimate in pump timing 
exclusive to Hartridge machines. 

@ Controlled Calibration 

@ Automatic Trip Mechanism 

@ Perfect Operational Contro! and other advanced 
features—combined with its amazingly LOW 
PRICE—is making important savings of time and 
money for alert, profit minded Diesel Operators 
throughout the world 


Write for technical & illustrated 
ture on fuel pump and injector 


Applications for Authorized Repre 
entation for certain State 
nvited——write in confidence 
Company 


LESLIE HARTRIDGE 


330° BAY STREET sae) Tel nae) 
CANADA - ALA 4939 


STATEMENT OF THE OWNERSHIP, MANAGEMENT AND CIRC 
LATION REQUIRED BY THE ACT OF CONGRESS OF AUGUST 24, 
1912, AS AMENDED BY THE ACTS OF MARCH 3, 1995, AND JULY 
2, 1946 (Title 39, United States Code, Seetion 235) 


State of Connecticut ¢{ 
County of Fairfield { 


Of DIEBEI. POWER publishe 


for October 1956 
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Ein 


FREE 


FORM 
FOR 
Further 
FACTS 


if you would like further 


information on subjects 


. advertised, new products 


described or new 


literature offered 


or 

if you would like to have 
us locate information on 
products or services not 


currently appearing in 


diesel power 


. you have only to indicate 


your requests on these 


postage free post cards 


our reader service department 


will do the rest 


void after December 15, 1956 


(in U.S. Only) 
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on the following products 


BUSINESS REPLY CARD. 


i 


Pieet Cheese Porerlt Me. 636, Sec. 34.9, FP. L. oR Stemterd, Come 


INC. 


DIESEL PUBLICATIONS, 


80 LINCOLN AVENUE 


STAMFORD, CONNECTICUT 





os 
‘SNOILVOINd WSC 


‘auv> Aldau SSANISNS 


ON! 
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* * * © or is\-this a pass-along copy 
.. with pages clipped out... 


| DON'T WANT TO wes a ae 
MISS A SINGLE ISSUE wae RE fe: 


Please enter immediately my subscrip- 


tion to DIESEL POWER DON’T MISS OUT on new developments — new 
her techniques —\new ide@s for getting greater effi- 
LJ | year at $4.00 ciency, cutting your costs ... in every issue of 
| | 2 years at $7.00 DIESEL POWER 


| | | enclose $ | | Bill me later 


*GET YOUR OWN COPY EVERY MONTH—hove it 
sent home where you can read it at your leisure 
. it costs so little—JUST 14¢ A DAY! 


(PLEASE PRINT CLEAALY 


@ @ @ MAIL THIS HANDY CARD | 
TODAY —__to start DIESEL 
POWER on its way to you. 


HAVE DIESEL POWER 


DIESEL rt ped akon tae SEND NO MONEY NOW- 


Pp 


.» » but indicate 


OWER your title and company as we need this 


Lincol 





information for our files even if copies we II be glad to bill you later 


n Ave are sent home 











‘FUEL INJECTION SALES & SERVICE <\, 


SAVE TIME AND MONEY BY EMPLOYING FUEL INJECTION SPECIALISTS 





FLORIDA 


OHIO 





MIAMI—IN FLORIDA 
FLORIDA DIESEL SERVICE CO. 


American Bosch Fuel Injection Service 
LEECE NEVILLE—DELCO WICO-FAIRBANKS MORSE 
1930 N. Miami Ave. Phone 35015 











MASSACHUSETTS 





NEW ENGLAND SERVICE 


W. J. CONNELL CO. 
Diese: Fuel Injection and Governor Service 
Newton Industrial Center Airport Road 
BOSTON, 64 HARTFORD, CONN. 
Decatur 2-3630 Tel. 5-3403 








America Largest CM fuel injector rebssilder 





Interstate 


diesel service incorporated 
7120 CARNEGIE AVE. « CLEVELAND 3, OHIO 


Products sold exclusively through dealer and distributor organizations 
throughout the United States and Canada. Dealer inquiries welcome 











MICHIGAN 


OKLAHOMA 








Authorized 
American Bosch Sales & Service 
Ports & Service Available on all types 


PENINSULAR ENGINEERING & SALES CO. 
2424 23ch St. S.E. Phone 
Grand Rapids, Mich. GLendale 2-1548 








MAGNETO IGNITION COMPANY, INC. 
TULSA, OKLAHOMA 
Authorized Service and Sales 


AMERICAN BOSCH SCINTILLA 
701 West Sth PH-2-8197 











MISSOURI 


PENNSYLVANIA 








DIESEL FUEL INJECTION SERVICE CO. 
9331 S. Broadway 
St. Louis 23, Missouri 


DISTRIBUTORS OF FUEL INJECTION EQUIPMENT 
We service and stock parts for: 


Amertean Bosch OM, 71 Sertes 
Bendix Seintilia GM. 667—278—268 
Woodward Governors 
Pierce & Handy Governors 
Bacharach Norale Testers 
Moterite Compression 

Testers 
Oaterpilier Nerzies American Bosch Fuel Filters 
Cummins Neasles 


Phone: Vernon 2-2121 








SULLIVAN BROS. 


Fuel Injection—Governors 
American Bosch Distributors 


1718 Feirmount Avenue 


445 Worth 63rd Street 
PHILADELPHIA 





PENNSYLVANIA 





TEXAS 














NORTH CAROLINA 


BEARD and STONE 
FUEL INJECTION ELECTRICAL CARBURETOR 
AND MAGNETO SERVICE 


Houston : Dallas . Texas 








VIRGINIA 





DIESEL INJECTION SALES & SERVICE 
fully equipped to service 
American Bosch, Bendix Scintilla, Caterpillar, Cummins 
and International fuel systems 
Pierce, Marquette & Woodward governors 
3015 HILLSBORO STREET RALEIGH, N. C. 











DIESEL INJECTION SALES & SERVICE 
Fuel Injection-Governor Specialists 
SERVICE SALES: All Makes & Types 


814 8th Street 


808 Union Street 
SALEM, VIRGINIA 


NORFOLK, VIRCINIA 
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1.C.C, Examiner 
Recommends P.1.E. 
to control, merge and manage Union 
Transfer Co. (Union Freightways). 
The transaction is being accom 
plished by a transfer of stock, 

If the L.C.C, 


termountain Express would have in 


approves, Pac ifte In 
excess of SOOO employees. 


Joining Marquette 

is Joseph 5, Dale, formerly with Dale 
Hydraulics Controls and Woodward 
Governor, He will join the engineer 
ing staff of Marquette Metal Products 
Division (Curtiss-Wright) where his 
principal work will pertain to hy- 
draulic governor development and 


design. 


ROCHESTER 
MANUFACTURING CO. 
PRODUCING NEW 


PRESSURE 
SWITCH 








DESIGNED FOR HEAVY DUTY USES 


Organizational news 


E-M-D Appoints 
David R. Kendell, formerly Manu- 
facturing Manager for Rebuild, as 
Superintendent of Manufacturing Op- 
erations in the new LaGrange plant, 
now under construction. It is sched 
uled for completion early this Fall. 
Succeeding Mr. Kendell as Mfg. 
Mer., Rebuild, is John L. Wagner. 
former Branch Plant Superintendent 


at Halethorpe, Md. 


6 


ATA Staff Addition 
is Martin E. Morris, 
Public Relations 
staff of American Trucking Assn. 
Also, George R. Spaeth was ip- 
pointed Public Relations Field Rep 


resentative. 


appointed i 


Assistant on the 





In Memorium 

David S. Faulkner. for many years a 
colorful figure in the petroleum in 
dustry, died in Los Angeles at the 
age of 70. At the time of his retire 
ment in 1952, Mr. Faulkner was a 
Vice-President of National Supply 
Co., which he helped elevate to its 
present position as an oil fieid equip 


ment manufacturer and distributor. 


PETTER DIESEL \ J 





The new rugged and dependable RMC #2900 Series Pressure 
Switch is designed for service on vibrating equipment. The 


mechanism is sealed dust-proof and watertight. The dia- 
phragm is Buna N impregnated and is calibrated at the 
factory to close or open a contact at fixed pressure values, 

This switch is used to signal low lube or fuel oil pressures; 
to energize electrical circuits when the diesel starts by tying 
in to the lube oil line, among other applications 

Designed for 6, 12 or 24 volts DC, but available for low 
voltage AC, Double or single terminal, 4%” or 4%” center back 
connection. Send for sample for inspection and test. 









HAS RUGGED COUNTERPART 
IN NEW RMC SERIES 2908 
VACUUM SWITCH 


“Rely on Rochester” 
ROCHESTER MANUFACTURING CO 


141 ROCKWOOD STREET @ ROCHESTER 10, N.Y. 






in the rugged PETTER diesel family are aircooled and water- 
cooled models all the way from 1% hp (the toughest baby 
yet) to 48 hp. And long, faithful service is an old Petter 
family tradition; witness the more than 400,000 Petters in use 
throughout the world. 

The Petter motto is “ubique” (we get around). You'll find 
Petters driving well pumps in the Persian Gulf, irrigation 
systems in India, marine auxiliaries in Louisiana, standby 
generators in Connecticut. There isn’t a piece of powered 
equipment in its range for which a Petter can’t do a better, 
dieselized job . . . cut running costs and fire risk. 

For rugged power in junior sizes, check the Petter range 
today! Write for information—a few choice dealerships are 
still open. 


PETTER DIESEL ENGINES 


Division of BRUSH ABOE INC. 


60-07 39th Ave., Woodside, L.!., N.Y. 
Bronch office: 3507 Stillman St., Jacksonville 7, Fla 


Chit 


November, 


1956 











organizational news CRANKSHAFTS 


Hard Chrome Plated 
CAMSHAFTS REBUILT 


including railroads 
Connecting Rods Rebuilt 
Sharples Nomenclature Rotary Process Hord Chrome—Magne- 
changed the Sharples Corp. of Calif. Cen nt ee Geol Notional, Bisoe! gy A gg Fe 
to the Sharples Corp., Western Div. Sus end Truck Compontes. 
CLEVELAND HONE & MFG. CO. 8816 Harkness Rd, CLEVELAND 6, OHIO 








Worthington Election 
placed W. H. Feldmann, Executive 


VP. on the Board of Directors of the REPLACEMENT 
Worthington Corp. USE BELL 
INJECTOR CUPS and TIPS P A R T S 


STANDARD AND 21° FOR THE LEADING 
Sharples Names TRUCK DIESELS Cummins Engines 
Years of proven service 
Dr. Robert E. Payne to Director of Volume production on automatic machines Write for catalog 
: means SAVINGS or 
Research: and J. A. Noble District We pass this on to the consumer order by number 
Sold by all parts houses Fuel pump parts Gaskets 
Sales Engineer, Western Division. BELL DIESEL RESEARCH abesser ports Sane? Kits 
¢ 
Pioneers in research and manufacture of | ene sues Somes 


ss high speed diesel injection equipment. Rings Fuel Lines 
Worthington Announces P. ©. Box 842, Glendole 5, Calif. Comshotts Cylinder Heads 
Telephone: Citrus 1-4721 Connecting Rods Cam Follow Parts 
that J. R. Matullo has been appointed Push Rods Upper Rocker Parts 


Branch Manager of the Worthington pN’'S p 
~ 42> 

















New Jersey Sales Office. 


2 
Manager of Electric Battery’s \ x AleSEL "¢, 


newly-formed Missile Applications 





Division is Rear Admiral Henry Ash- es Angeles 37. Calif, 


ford, Jr., USN (Ret). The Missile when you ADoms 3-0293 ADoms 3-2032 


Storage Battery’s Exide Industrial quiet them with 
Division. * 


ae ea = SUVAILABLE 


Appoint t EXHAUST MUFFLERS : 
lt rated ed at the Lester, Pa. and Diesel Men Who 


plant include: Be SPARK ARRESTORS Drive Themselves! 


C. J. Burke to Sales Manager and 











Applications Division is in Electric 





if you need one of more irvained Diesel me- 
| J Fogel t M; facturing chanics, our Placement Service con send you 
mde Be 0 anulacturing Uniflo Mufflers are engineered to the the energetic kind that every employer 
Manager dreams abcut——tellows who drive themselves 

5 . individual needs of your diesel in wet or .« « These ere men who hove proved they 


have the inner drive by investing hundreds 
dry types...either vertical or horizontal A gy - ~ a  -- 
Supplied with offset, tangential or hori- own money for Diesel training, and ore now 
eager to go to work at any Diesel job, eny- 
zontal inlets and outlets to suit any where you soy. Just tell us your require- 


4 ments, and we will endeovor to supply the 
In Memorium arrangement of pipes pay Rp Bg A 





for Charles Edmund Bunting, Chair- "TM. Reg 


man of the Board of the Bunting Consult us on any exhaust problem UTILITIES ENGINEERING 
Brass & Bronze Company, Toledo, 0. | MARINE PRODUCTS & ENGINEERING CO. INSTITUTE 


. : — : ) : ° 2523 wort venue 
Mr. Bunting died at his Toledo “iome 20 VESEY ST., NEW YORK 7, N.Y. » REctor 2-7863 GncAed 14, muon 


on September 29th, after a long ill- | For fast action, ‘phone us at EAstgate 7-7117 
ness. 














Charles E. Bunting was one of 





three sons of William H. Bunting, 


who founded the company in 1907. AGSCO ENGINEERED DIESEL POWER 
After starting as Assistant Man- STATIONARY — PORTABLE — MOBILE & MARINE 
ager, Charles EK. Bunting became New and Remanufactured 

President of the company in 1928, 100 to 2000 HP—60 to 1500 KW—New Parts For All Engines 


and Chairman of the Board in 1946. Write for Brochure 
Under his direction, the company ex- Mein Office—Seusalito, Calif 
th Sausalite 1600 
panded and modernized, and is now A. G. Schoonmaker Co., Inc. Branch—50 Church St N. Y.7, N.Y. 


“Ee? 9-455 
a leader in its field. Dighy 9-4350 











Diesel Power 
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POWER TRANSMISSION ‘2 
start from scratch... WITH CLARK 








It’s a far cry to days when a transmission was an individual 
component—a set of gear ratios in a box. 


Today it’s a vital member of a power-transmission team, 
engineered to perform a specific assignment in a vehicle that 
works for somebody’s living: a highway hauler, a bus, or an 
off-highway machine. 


Talk to Clark. 


Have you a new model in the drafting stage?—or an existing 
one in need of face-lifting? Clark either has a unit to meei 
your need, or can design one—from transmission to complete 
power train. 

Here is a full half-century of operating experience in that 
vital area from engine flywheel to point of torque application. 
That fund of knowledge is yours to command. 

Talk to Clark. A handy-sized booklet tells what products 
Clark manufactures; explains, also, why many leading vehicle 
builders call it “‘good business’ to do business with 


EQUIPMENT CLARK EQUIPMENT COMPANY 


TRANSMISSION DIVISION 


JACKSON 3, MICHIGAN 





They licked a problem— 
before it happened— 
with STANODIESEL Oil M 


How Sturgis light plant planned ahead to 


eliminate source of possible power shut down 


Sturgis, Michigan, light plant management in 1946 deter- 
mined that it might be difficult to satisfy all power require- 
ments if the light plant’s large engine, or more than one of 
its small engines, was down. The plant is equipped with 5 
engines—four GM 1,600 H.P. and one Busch-Sulzer 2,475 
H.P. Plant management rightly figured that one of the 
keys to the problem was good lubrication. So, in 1946 
STANODIESEL Oil M was tested in one General Motors engine 
J. J. Threlfall, superintendent and Donald 
Cripps, Standard Oil lubrication specialist 
check Don's daga book on Sturgis light plant 


years since, the plant has never had to shut down power to bse 
. diesels. Don is.well qualified as a lubrica 


In 1947, based on its performance during the test, all en 
gines were converted to STANODIESEL Oil M. In the nine 


customers because of engine or oil failure. There have ‘ 

: i tion specialist. He has been doing this work 

been no wear problems. Engines have stayed clean. Thers 
, for nine years. He has an engineering degree 

tror Michigar State Univer sity and i 

STANODIESEL Oil M can give this kind of performance sraduate of the Standard Oil 


no ring sticking. Bearing life is exceptional 
Sales Engi 
for two big reasons: (1) its highest quality base stock eering School 

(2) its additive formula. StaNnopreset Oil M has superior 

stability. An oxidation inhibitor helps to prevent un 

wanted increases in oil viscosity. Detergent-dispersant 

additives keep crankcase pi tons, cylinde walls and other 


parts clean. An anti-foam agent controls foan 


There's a Standard Oil industrial lubrication specialist 
near you in any of the 15 Midwest or Rocky Mountain 
states. Call him for more information about STANODIESEI 
Oil M. Or write Standard Oil Company, 910 S. Michigan 
Avenue, Chicago 80, Illinoi 


Quick facts about 
STANODIESEL OiIM 


Keeps crankcase, pistons, cylinder walls clean 


Combats deposit and wear problems imposed by use 
of economy fuels 


Maintains film on difficult to lubricate areas and parts 


Eliminates spark plug fouling in spark ignited engines 
and reduces combustion chamber ash deposits in 
engines burning natural gas, LPG and liquid fuels 
Eliminates fuel injector and pump sticking caused by 
deposits on injector barrel and plunger where fue! 
and lube oil commingle. 


igan, light plant has four GM 1,600 H.P. engines and this Busc! 
H.P. engine. Engines receive progressive maintenance at 3,50 
STANODIESEL Oil M is used in all enging 


STANDARD OIL COMPANY STANDARD 


(Indiana) | 





